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THE END OF EXCESS (PART ONE): 
REVERSING OUR ADDICTION 
TO DEBT AND LEVERAGE 


Thursday, May 6, 2010 

U.S. House of Representatives, 

Subcommittee on Oversight 
AND Investigations, 
Committee on Financial Services, 

Washington, D.C. 

The subcommittee met, pursuant to notice, at 10:05 a.m., in room 
2128, Rayburn House Office Building, Hon. Dennis Moore [chair- 
man of the subcommittee] presiding. 

Members present: Representatives Moore of Kansas, Lynch, 
Klein, Speier, Driehaus; Biggert and Lee. 

Also present: Representative Royce. 

Chairman MooRE OF Kansas. This hearing of the Subcommittee 
on Oversight and Investigations of the House Financial Services 
Committee will come to order. 

Our hearing this morning is entitled, “The End of Excess (Part 
One): Reversing Our Addiction to Debt and Leverage,” inspired by 
the April 6, 2009, Time cover story, right here, “The End of Excess: 
Why This Crisis is Good for America,” written by Curt Anderson. 

This will be the first in a series of hearing where we will look 
at the key issues exposed by the financial crisis, and the next steps 
to continue improving financial stability in an economic recovery. 

We’ll begin this hearing with members’ opening statements, up 
to 10 minutes per side, and then we’ll hear testimony from our wit- 
nesses. 

For each witness panel, members will have up to 5 minutes to 
question our witnesses. 

The Chair advises our witnesses to please keep your opening 
statements to 5 minutes to keep things moving so we can get to 
members’ questions. 

Also, any unanswered question can always be followed up in 
writing for the record. 

Without objection, all members’ opening statements will be made 
a part of the record. 

I now recognize myself for up to 5 minutes for an opening state- 
ment. 

The strength of our financial system and economy depends on 
the responsible use of credit and debt built on trust between the 
lender and borrower that payment will be made in the future. 

( 1 ) 
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The word “credit” is derived from the Latin word “credo,” which 
simply means “I believe.” While the financial industry complains 
about a lack of certainty as Congress debates financial regulatory 
reform, there’s a more fundamental lack of trust that the American 
people now have in our financial system. 

To correct these two problems, this lack of certainty and under- 
standable lack of trust, we must enact strong rules of the road this 
year, so the credibility of our financial system can be restored. 

A new law, unfortunately, can’t heal our broken financial system. 
The financial industry must take their own steps to restore faith 
in their business. They must provide services their customers real- 
ly want, and not use hidden fees or balance sheet tricks to cheat 
their way to the top again. 

We need to empower consumers and investors to make better fi- 
nancial decisions. Government must do its part in setting a good 
example, providing efficient financial oversight with limited re- 
sources, and getting on a path to balance the Federal budget so 
we’re not passing a massive debt on to our children and grand- 
children. 

In 1978, our combined outstanding debt across the economy, in- 
cluding financial firms, other businesses, households, and local. 
State, and Federal Government was $3.6 trillion, or 157 percent of 
GDP. By the end of last year, that number ballooned to $50.3 tril- 
lion, or 353 percent of GDP. This is the highest level of combined 
debt of the United States on record. 

Since 1978, our economy is over 6 times larger than what it was, 
and we have grown, on average, $404 billion each year; but over 
the same timeframe, our combined debt has grown nearly 4 times 
as fast, adding nearly $1.6 trillion each year on average. 

Even more troubling is the rapid growth of financial sector debt, 
as it grew over 41 times larger than what it was in 1978. As GAO 
noted in its leverage study that we’ll hear about today. Wall Street 
investment banks had leverage ratios of over 30 to 1, compared to 
the largest commercial banks, which averaged leverage of 13 to 1. 

In good times, this means their profits were supercharged, but 
when asset prices fall, excessive leverage accelerates a firm’s fail- 
ure, as we saw with Bear Stearns and Lehman Brothers. 

Are we addicted to debt and leverage? I’m afraid we might be, 
and unless we take bold new steps on both financial regulatory re- 
form and budget reform soon, it will be very difficult to reverse this 
troubling trend. 

When I came to Congress in 1999 — it was the last 2 years of the 
Clinton Administration — we had budget surpluses those 2 years, 
and the first government surpluses in decades. When President 
Clinton left office, the national debt stood at $5.73 trillion. 

Unfortunately, over the next 8 years, our national debt grew at 
a record pace, nearly doubling, and hitting $10.7 trillion. Our econ- 
omy was on the verge of going off the cliff, as we were still reeling 
from TARP and the financial panic in late 2008, and our economy 
was losing 750,000 jobs a month in early 2009. 

Experts and economists from the left and the right, including 
John McCain’s economic advisor Mark Sandy, implored Congress to 
act with a large stimulus to stabilize the economy, so even though 
it wasn’t popular, the government responded by enacting the Re- 
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covery Act, and TARP was used to implement the financial sta- 
bility plan. 

What happened next? The economy stabilized, and slowly but 
surely, we are back on track with real economic growth. 

A Republican witness. Professor David Walker, agrees in his tes- 
timony, writing, “Our economy would be rebounding much more 
slowly than it has, if we had not implemented the TARP program.” 

Congress has made strong budget reforms, passing the largest 
deficit-reducing legislation since 1993, in the new health care law. 
We have re-implemented statutory pay-go, and the President estab- 
lished a Fiscal Responsibility Commission with a report due at 
year’s end. 

I look forward to hearing from our witnesses on these issues 
today, bringing their experience and expertise on these matters, so 
we can better understand how debt and leverage impacts every sin- 
gle American, and what are the steps we can take to get us back 
to a more stable path of economic growth. 

Chairman MooRE OF Kansas. I now recognize for 5 minutes the 
ranking member of our subcommittee, my colleague and friend 
from Illinois, Ranking Member Judy Biggert. 

Mrs. Biggert. Thank you. Chairman Moore, and thank you for 
convening this important hearing. 

Today’s hearing is entitled, “The End of Excess (Part One): Re- 
versing Our Addiction to Debt and Leverage.” However, I would 
like to add to that. I would add that Washington must reverse its 
addiction to Big Brother government, wasteful Washington spend- 
ing, and permanent taxpayer-backed government bailouts. 

The denial in Washington must end. Washington must get on the 
side of the American taxpayer, American families, community- 
based financial institutions, and American small businesses — the 
job creators in our economy. 

Our Nation’s debt is on an unsustainable track. The denial of 
some lawmakers that Washington take over with bailouts and 
spending that is out of control must end. 

The front page of today’s Washington Post reads, “Greece’s debt- 
paying sparks violence.” And as we have all seen in the paper, this 
European debt crisis will seem like a drop in the bucket when com- 
pared to our Nation’s projected debt, which, by some estimates, will 
reach $15 trillion by the end of 2020, representing 67 percent of 
GDP. 

Levels of debt that are of this nature are not sustainable and 
represent a barrier to the future economic prosperity of our Nation. 

High taxes, inflation, and higher unemployment rates will be the 
byproducts of the current Administration’s fiscal irresponsibility. 

Linked to this irresponsibility is the Administration’s unlimited 
guarantee of the debt of Fannie Mae and Freddie Mac, with tril- 
lions in obligations that are guaranteed by our government, our 
taxpayers. 

Freddie Mac announced yesterday that it will need an additional 
$10.6 billion in government funding. That’s $10.6 billion more of 
taxpayers’ money. The latest addition brings the GSE loss to tax- 
payers to $136 billion. 

And with that, Mr. Chairman, I would like to ask unanimous 
consent to insert in the record three newspaper articles: one from 
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Bloomberg, saying, “Freddie Mac seeks $10.6 billion from Treasury 
following first-quarter loss”; one from the New York Times, 
“Freddie Mac seeks billions more after big loss”; and the third from 
Politico, “Frank to White House: Fight the GOP.” 

Chairman MooRE OF Kansas. Without objection, they will be 
made a part of the record. 

Mrs. Biggert. Thank you. 

The Administration has yet to even appoint an inspector general 
to provide objective, independent oversight over the Federal bu- 
reaucrats who now control the GSEs, and I know you have had 
that bill to do that. 

It is inconceivable that officials managing these liabilities would 
be allowed to do so without proper transparency, independent over- 
sight, and thorough reporting to Congress and the American peo- 
ple, and it’s unacceptable that the Administration continues to kick 
the can down the road and still has no firm exit strategy to spare 
taxpayers from future losses associated with Fannie and Freddie. 
Republicans are ready to address this problem and get taxpayers 
out of this mess. 

Finally, the risk-takers on Wall Street need to know clear rules 
of the road. The rules must say that there will be no more bailouts 
and no more institutions “too-big-to-fail.” This message should be 
clear. If you run your company into the ground, you’ll be shut 
down. Your creditors and counterparts won’t get a bailout that’s 
paid for by taxpayers, consumers, or community banks and small 
businesses that have had no role in your risky behavior. 

I look forward to the testimony of today’s witnesses. I’m particu- 
larly interested in the findings of the GAO study from last July, 
that clearly pointed to the fact that because institutions thought 
that housing asset value, primarily housing prices, would continue 
to rise, institutional leverage increased. 

When these institutions began to experience significant losses 
due to decline in value of mortgage-related and other assets, finan- 
cial institutions attempted to deleverage and reduce their risk by 
raising new equity, reducing dividend payouts, selling assets, and 
reducing lending. 

Raising capital, however, became increasingly difficult after the 
onset of the crisis, as would-be investors began to have doubts 
about the quality of these firms’ assets, and financial institutions 
began to deleverage by selling assets. 

In the fourth quarter of 2008, broker-dealers reduced assets by 
nearly $785 billion, and banks reduced bank credit by nearly $84 
billion. 

This series of events significantly contributed to our economic cri- 
sis. Today, our economy is essentially on thin ice and susceptible 
to even the most moderate economic shocks, according to GAO. 

For this reason, in the reform proposal, H.R. 3310, House Repub- 
licans proposed a market stability and capital adequacy board to 
monitor these interactions. 

Congress doesn’t need to bestow more power on the same Wash- 
ington bureaucrats who didn’t do their job at policing the financial 
industry or protecting consumers in the first place. Regulators need 
to get their act together. We must enact smart financial reforms 
that require coordinated regulatory efforts and bailouts, and bring 
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certainty to the marketplace so that investors invest, businesses 
expand, and more johs are created to put Americans hack to work. 

Finally, until our Federal house is in order, our children and 
grandchildren will he the ones who will bear the burdens associ- 
ated with our Nation’s addiction to excessive borrowing and spend- 
ing. 

And with that, I yield back. 

Chairman MooRE OF Kansas. I thank the ranking member. 

I next recognize Mr. Lynch from Massachusetts for 2 minutes, 
sir. 

Mr. Lynch. Thank you, Mr. Chairman, for holding this hearing, 
and I also want to thank our distinguished panelists for their will- 
ingness to come before this committee to help us with our work. 

Mr. Chairman, our Nation’s growing addiction to debt is one that 
has been largely ignored until the collapse of the financial markets 
in the fall of 2007. According to the Federal Reserve, at the end 
of 2009, the combined outstanding debt in the U.S. economy was 
$50.3 trillion. That includes financial industry debt, non-financial 
business debt, household debt, and local. State, and Federal Gov- 
ernment debt. 

Since the boom years began in the 1980’s, our debt as a percent- 
age of GDP has risen almost 200 percent, and while a lot of things 
have happened since the early 1980’s, and some of that factor 
might be mitigated, I think the increase in debt has been instruc- 
tive, as to where we have been and where we’re going. 

As we know all too well, no other industry was as highly lever- 
aged and addicted to debt as the financial system. We have learned 
that Lehman Brothers, and probably other banks, used techniques 
like the Repo 105 to conceal debt, masking just how highly lever- 
aged they actually were from regulators and investors. 

Collateralized debt obligations and other over-the-counter deriva- 
tives were multiplying and disguising or transferring debt off the 
balance sheets of companies into opaque markets, such that regu- 
lators and market participants could only guess at the total 
amounts involved in these deals. 

The regulatory reform bill that the House passed last year, the 
Wall Street Reform and Consumer Protection Act, would establish 
a stability oversight council to give regulators better tools to mon- 
itor and regulate excessive leverage and risk-taking. 

I know my colleague, Mr. Miller, has introduced a bill that mir- 
rors a number of amendments that the Senate is currently consid- 
ering to their regulatory reform bill, limiting the size of mega- 
banks by setting a cap on any company’s share of total deposits 
and setting minimum equity levels for bank holding companies and 
non-bank financial institutions. 

I think these are steps in the right direction, and I’m looking for- 
ward to hearing from our witnesses today on further proposals to 
help wean ourselves from this harmful addiction to debt. 

Thank you, Mr. Chairman. I yield back. 

Chairman MooRE OF Kansas. I thank the gentleman. 

The Chair next recognizes Ms. Speier from California for 3 min- 
utes. 

Ms. Speier. Thank you, Mr. Chairman, and thank you to the wit- 
nesses for participating in what is a very important hearing. This 
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hearing on the impact of leverage and increasing debt burden is 
profound. I’m struck by the fact that the two sectors that dramati- 
cally increased their debt burden leading up to the current eco- 
nomic crisis were the financial sector and consumers, and we know 
that it was the financial institutions that fostered the growth in 
consumer debt through teaser-interest-rate credit cards and loans, 
no-down auto loans, 2/28, and no-doc pick-a-pay payments, mort- 
gages, and home equity loans, all so that they could be packaged 
into bonds and CDOs, and synthetic CDOs, that magically received 
AAA ratings and generated enormous fees and profits. 

I strongly believe that excessive leverage used by the large finan- 
cial institutions was a major factor in the real estate bubble and 
subsequent financial collapse in 2008. In fact, according to Pro- 
fessor David Moss of Harvard Business School, outstanding debt in 
the financial sector — and this figure is truly mind-blowing — in- 
creased from $568 billion in 1980 to more than $17 trillion in 2008. 

Leverage helped firms become “too-big-to-fail.” A firm with $1 
billion in capital can have $40 billion in liabilities, which means 
that if it goes down, there are other banks and lenders who need 
$40 billion in repayments if their balance sheets are going to add 
up. 

The banks that survived the crisis best, like JPMorgan, had the 
lowest levels of leverage. The leverage ratio at Bear Stearns 
reached more than 40 to 1 before it failed. By 2007, the leverage 
ratios of many of the major Wall Street investment banks reached 
more than 30 to 1, including Lehman Brothers and Merrill Lynch. 

But these are only their on-balance-sheet levels. These firms also 
gamed their leverage numbers by using off-balance-sheet vehicles 
and tricks, like Repo 105s, to make their balance sheets look better 
than they really were. 

The fact that most of this was short-term debt simply made mat- 
ters worse, when the real estate bubble burst, and supposedly liq- 
uid mortgage-backed securities suddenly became unsellable, caus- 
ing a downward spiral. 

I feel compelled to set the record straight. We are here today not 
because of overregulation, but because of systemic and systematic 
de-regulation, with the passage of the Gramm-Leach-Bliley Act of 
1999, the Commodities Future Modernization Act in 2000, which 
prohibits Congress from regulating derivatives, and the SEC’s Con- 
solidated Supervised Entities Program in 2004 that led to a relax- 
ation of leverage ratios for investment banks, which then were 12 
to 1. They just lifted it altogether. 

Regulators still had the power to take many actions in the 
months and years leading up to the current crisis, but they didn’t 
believe there was a problem. Up until the bitter end, they asserted 
that there was no bubble and that the market would take care of 
itself Well, it didn’t. 

I’m gratified that the House Wall Street Reform and Consumer 
Protection Act includes my amendment that would limit debt to eq- 
uity leverage at systemically risky firms to no more than 15 to 1. 
The regulators could still impose a lower limit. 

I’m delighted that Thomas Hoenig, president of the Federal Re- 
serve Bank of Kansas City, is here. He has said publicly that he 
believes that there must be a leverage ceiling. In fact, he has said 
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that 15 to 1 is too generous. I might add that Goldman Sachs is 
presently leveraged at 15 to 1 today, and breaking its own records 
for profits. 

It may be impossible to devise a truly foolproof regulatory regime 
to prevent the next crisis, but we should not again be totally reli- 
ant on the wisdom and good intentions of government regulators, 
or voluntary restraint by Wall Street firms. 

I thank the chairman. I yield back. 

Chairman MooRE OF Kansas. I thank the lady for her state- 
ment, and I’m pleased to introduce our first panel of witnesses. 

First, we’ll hear from Mr. Thomas Hoenig, President and CEO of 
the Federal Reserve Bank of Kansas City. Welcome, Mr. President. 

And next, we’ll hear from the Honorable David M. Walker, Presi- 
dent and CEO of the Peter G. Peterson Foundation, and former 
Comptroller General of the United States. Welcome to you, sir. 

It’s an honor to have such distinguished current and former pub- 
lic officials before our subcommittee today. 

Without objection, your written statements will be made a part 
of the record. 

Mr. Hoenig, sir, you’re recognized for 5 minutes to provide a brief 
summary of your statement. 

STATEMENT OF THOMAS M. HOENIG, PRESIDENT AND CHIEF 

EXECUTIVE OFFICER, FEDERAL RESERVE BANK OF KANSAS 

CITY 

Mr. Hoenig. Chairman Moore, Ranking Member Biggert, and 
members of the committee, I want to thank you for aslong me to 
testify here today, to give me an opportunity to share some of my 
views on the issues around leverage. 

Certainly, among the factors that contributed to this financial 
crisis, there is no question that leverage was key, and the 
unwinding of this leverage contributed to the escalation of this cri- 
sis into the worst recession in 75 years, hurting Americans at all 
economic levels. 

I have spent more than 36 years at the Federal Reserve, deeply 
involved in bank supervision, and it has been apparent, to me at 
least, for some time that our Nation’s financial institutions must 
have firm and easily understood leverage requirements. 

Leverage tends to rise when the economy is strong, as investors 
and lenders forget past mistakes and believe that prosperity will 
always continue. If we don’t institute rules now, to contain lever- 
age, another crisis, I can tell you, is inevitable. 

My written testimony addresses the systemic increase, or system- 
atic increase in debt and leverage that has occurred in all major 
sectors of our economy over the past 2 decades. But my comments 
today will focus specifically on what occurred at the largest finan- 
cial firms, which were the catalysts, in many ways, for this crisis. 

Leverage, of course, is the ability to use debt to build assets as 
a multiple of a firm’s capital base. The leverage of banking organi- 
zations has risen steadily since the mid-1990’s. It was not imme- 
diately obvious because of the many different ways capital and le- 
verage can be measured. 

In my judgment, the most fundamental measure of a financial in- 
stitution’s capital is to exclude intangible assets and preferred 
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shares and focus only on tangible common equity, that is, owner- 
ship capital actually available to absorb losses and meet obliga- 
tions. 

Looking at tangible common equity, you see that leverage for the 
entire banking industry rose from $16 of assets for each $1 of cap- 
ital in 1993, to $25 for each $1 of capital in 2007. 

More striking, perhaps, this aggregate ratio was driven most sig- 
nificantly by the 10 largest banking companies. At these firms, as- 
sets rose from 18 times capital to 34, over the same period, and 
that does not include their off-balance-sheet activities. 

These numbers, in my opinion, reflect two essential points. First, 
that based on capital levels, the 10 largest banking organizations 
carried fundamentally riskier balance sheets at the start of this cri- 
sis than the industry as a whole. Second, their greater leverage re- 
flects a significant funding cost advantage. Not only is debt cheaper 
than equity, but their debt was cheaper than the smaller organiza- 
tions, because creditors were confident that these firms were too 
big to be allowed to fail. 

This was a gross distortion of the marketplace, providing these 
firms an advantage in making profits, enabling them to build size, 
and then, in the end, leaving others to suffer the pain of their col- 
lapse. 

This is not capitalism, but exploitation of an unearned advan- 
tage; and the list of victims is long, including families who lost 
homes, workers who lost jobs, and taxpayers who were left to pay 
the tab. 

This increase in leverage in the banking industry spread broadly 
to other sectors of the economy, creating a general excess of credit 
growth over the past 10 years, especially, as you said, among con- 
sumers. 

This economy-wide rise in leverage was based on the assumption 
that asset prices would continue to rise, especially those in housing 
this time. When prices fell and defaults and losses mounted, capital 
ratios that had been systematically reduced over time proved gross- 
ly inadequate. 

To illustrate, suppose the 10 largest banking organizations had 
been required to confine their leverage to an historically more rea- 
sonable level of $15 of tangible assets for every $1 of tangible com- 
mon equity, rather than the 34 they had. 

Under this historic limit, they would have been forced to hold an 
additional $326 billion of equity, 125 percent more than they actu- 
ally had, to absorb potential losses; or, they would have had to cut 
back on their growth by nearly $5 trillion; or more likely, the com- 
bination of those two. 

The point is, the institutions got away from the fundamental 
principles of sound capital management, and those institutions 
with the highest leverage suffered the most. Financial panic and 
economic havoc quickly followed. 

The process of deleveraging is still under way. Rebuilding capital 
has begun. But during this rebuilding, loans are harder to get, 
which is impeding the economic recovery. 

With this very painful lesson fresh in our mind, now is the time 
to act. I strongly support establishing hard leverage rules that are 
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simple, understandable, and enforceable, and that apply equally to 
all banking organizations that operate within the United States. 

As we saw in the years before the crisis, leverage tends to rise 
during the expansion, as past mistakes are forgotten, and pressure 
for growth and higher returns on equity mount. Straightforward le- 
verage and underwriting rules require bankers to match increases 
in assets with increases in capital, and prevent disputes with bank 
examiners over interpretations of the rules. As a result, excess is 
constrained and a countercyclical force is created that moderates 
booms, and forms a cushion when the next recession might occur. 

I firmly believe that, had such rules been in place, we would 
have been spared a good part of the tremendous hardship the 
American people have gone through during the past 2 years. 

Thank you. 

[The prepared statement of Mr. Hoenig can be found on page 289 
of the appendix.] 

Chairman MooRE OF Kansas. Thank you, Mr. Hoenig. 

The Chair next recognizes the Honorable David M. Walker. 

Sir, you’re recognized for 5 minutes. 

STATEMENT OF THE HONORABLE DAVID M. WALKER, PRESI- 
DENT AND CHIEF EXECUTIVE OFFICER, PETER G. PETER- 
SON FOUNDATION, AND FORMER COMPTROLLER GENERAL 

OF THE UNITED STATES 

Mr. David M. Walker. Chairman Moore, Ranking Member 
Biggert, and members of the subcommittee, thank you for the op- 
portunity to testify today. 

It’s very important to state at the outset of this hearing that not 
all debt and leverage is bad, however, excess debt and leverage is. 
In addition, individuals, businesses, and countries must not become 
accustomed to taking on debt in order to finance their ongoing op- 
erating costs and current wants at the expense of future needs and 
future generations. 

Now, let me turn to the state of the U.S. Government’s finances, 
which is what I was asked to focus my testimony on today. 

It is clear that the United States is a great nation, possibly the 
greatest in the history of all mankind. At the same time, our coun- 
try is resting on its past successes and its sole superpower status, 
which is temporary, while at the same point in time, ignoring a 
range of leading indicators that clearly demonstrate that we are on 
an imprudent and unsustainable path in many respects. 

This includes matters such as public finance, savings rates, edu- 
cational performance, health care costs and outcomes, and the state 
of our Nation’s critical infrastructure. 

The truth is, our country’s future standing and the standard of 
living for future generations of Americans is threatened by these 
key sustainability challenges, and given the subject of this hearing 
and series of hearings. I’ll focus my remarks on America’s struc- 
tural deficits, growing debt burdens, increased reliance on foreign 
lenders, and low savings rates. 

During the first approximately 200 years of our republic’s exist- 
ence, the Federal Government did not experience significant and 
recurring deficits, unless the country was at war, meaning a de- 
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dared war, was experiencing a depression or recession, or faced 
some other major national emergency. 

However, within the past several decades, both America and too 
many Americans became addicted to spending, deficits, and debt. 
This cultural challenge is real, and it has reached epidemic propor- 
tions in Washington, D.C. 

As an example, total Federal debt levels have more than doubled 
in less than 10 years, and they could double again, within the next 
10 years, on our present path. 

Clearly, trillion-dollar deficits are a matter of growing public con- 
cern. However, it’s important to understand that today’s deficits do 
not represent the real threat to our ship of state. The real threat 
is the large, known, and growing structural deficits that will exist 
when the economy has recovered, when unemployment is down, 
when the wars are over, and when the crises have long passed. 
These literally threaten the future standing of the United States 
and the future standing of living of Americans; and as we can see, 
that absent dramatic and fundamental spending and tax reforms, 
our Federal debt levels are expected to skyrocket in the future. Be- 
lieve me, the markets will not allow us to get nearly very far down 
this road. 

Federal spending levels have grown by almost 300 percent net of 
inflation over the past 40 years, and the Federal budget is now 
dominated by mandatory spending programs that grow on auto- 
pilot. These mandatory spending programs serve to constrain our 
ability to invest in our children, in critical infrastructure, and other 
areas that help to create a better future. 

As I have traveled the country and appeared to the media pro- 
moting the need for fiscal responsibility, many have asked, “Are we 
Greece?” Their question is based on the current challenges being 
experienced by that country, and the answer that I typically give 
is, the United States is not in the same situation as Greece today. 
However, our key public debt ratios will be as bad as Greece’s in 
less than 10 years. And given our present path, we must learn the 
lessons of Greece and past history, if we want to avoid a similar 
crisis of confidence. 

Today’s paper notes, “Riots in the streets of Greece.” This could 
happen in the United States in less than 10 years, on our present 
path. 

Today’s paper notes the dominance of concern in Britain about 
public debt. And as you will see, most Americans don’t realize, in- 
cluding most Members of Congress in all likelihood, that our key 
total public debt ratios exceed Great Britain. They exceed Spain. 
They exceed Ireland. They’re not as bad as Greece, but they’ll be 
there within less than 10 years. 

The truth is the debt to GDP numbers that the Federal Govern- 
ment pushes on the public, tend to understate the Nation’s true le- 
verage. 

For example, current debt held by the public is about 58 percent 
of GDP and rising. However, if you add debt that’s owed to Social 
Security and Medicare and other so-called trust funds, the debt to 
GDP ratio would be about 89 percent. And if you consider the debt 
that’s held by Fannie Mae and Freddie Mac, which many believe 
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should be consolidated with the U.S. Government’s financial state- 
ments, we’re well over 100 percent, and rising rapidly. 

What about savings rates? Savings rates have declined dramati- 
cally, and the net national savings rate has plunged to the lowest 
level since the Great Depression. 

We must recognize reality and understand that the four factors 
that caused the mortgage-related subprime crisis exist for the Fed- 
eral Government’s own finances: first, specifically, a disconnect be- 
tween those who benefit from prevailing practices and those who 
will pay the price and bear the burden when the bubble bursts; sec- 
ond, not enough transparency as to the nature, extent, and mag- 
nitude of the real risk; third, too much debt, not enough focus on 
cash flow, and overreliance on credit ratings; and finally, a failure 
of existing governance, risk management, oversight, and regulatory 
functions to act until a crisis is at the doorstep. 

In my view, in summary, while America is a great nation, we are 
at a critical crossroads. The decisions that are made, or that fail 
to be made by elected officials over the next 3 to 5 years, especially 
in the fiscal area, will largely determine whether our future is bet- 
ter than our past, or whether our best years are behind us. 

We must move beyond delay and denial, we must start making 
tough choices, and we must do so before we pass a tipping point, 
which is what happened in Greece. 

If you look what happens when you pass a tipping point and you 
lose the confidence of your foreign lenders, interest rates can esca- 
late dramatically, which can set off a chain of events that not only 
would have adverse economic consequences in the United States, 
but dramatic adverse consequences around the world. 

The United States will not default, but we may well have to pay 
much higher interest rates in the future because of not as much 
concern about default, but concern about what is the dollar worth 
that lenders will receive. 

Thank you very much, and I’ll be happy to answer your ques- 
tions. 

[The prepared statement of Mr. David M. Walker can be found 
on page 394 of the appendix.] 

Chairman MoORE OF Kansas. Thank you, sir, for your testimony. 

Mr. Hoenig, thank you for testifying today, and for your 36-plus 
years of service with the Fed. You and your staff at the Kansas 
City Fed have been leaders in our community, and an invaluable 
resource as our country has slowly managed our way through the 
financial crisis. 

As both you and Mr. Walker have pointed out, leverage is a dou- 
ble-edged sword and can be responsibly used for productive eco- 
nomic outcomes. But it seems, in the last decade especially, dis- 
cipline was sacrificed for excessive risk-taking at times. 

Would you elaborate on your point that, “the greater leverage re- 
flects a significant funding cost advantage,” for larger firms? I 
agree with your views that this represents a gross distortion of 
marketplace, and is an exploitation of an unearned advantage. 

Can you help us better understand this point, sir? 

Mr. Hoenig. I hope so. The way I would start, is if you look at 
my final comments, with how much additional capital it would take 



12 


to have what I think is a reasonable leverage ratio in terms of tan- 
gible capital, you would have to raise over $300 billion equity. 

Equity is more expensive, and therefore, by not having to raise 
that, to be allowed to have a higher leverage ratio, your cost of 
funding was, in effect, less, because smaller institutions, who are 
not “too-big-to-fail,” of course, don’t have that advantage. 

So you really have biased the outcome towards the largest insti- 
tutions. They don’t have to raise as much capital; therefore, their 
costs are less; plus, they’re thought to be “too-big-to-fail.” There- 
fore, their credit costs, as well, are less than you would have in a 
regional bank that everyone knows could be closed if it were to fail. 

So that’s a huge advantage, and it perpetuates the ever-increas- 
ing size and consolidation of the financial industry, because, think 
about it. If you’re on that borderline as being thought “too-big-to- 
fail,” you have to go and get a merger partner and get above that 
threshold and bring your costs down. So it has a very perverse in- 
centive system, that I think harms us. 

Chairman Moore of Kansas. Thank you, sir. At the end of your 
testimony, Mr. Hoenig, you note that critics will oppose more con- 
servative capital ratios on the grounds it will restrict growth. You 
admit it will, but the point that everyone seems to miss is that run- 
away, excessive growth and dependence on leverage and debt is 
unsustainable and dangerous, and puts all Americans at risk. 

We need to return to a more sustainable and responsive — do we 
need to return to a more sustainable and responsible use of lever- 
age and debt; is that correct? 

Mr. Hoenig. Absolutely correct, sir. I’m convinced — I have been 
told many times that, if you put these leverage constraints, you 
make it a rule of, say, 15 to 1, that during the growth period, you 
will constrain growth. 

And my answer is, yes. That’s the nature of sound fiscal manage- 
ment, that your capital requirements limit you. So if you want to 
go out and grow your balance sheet, you have to raise new capital 
to do so, which keeps it sounder, but also keeps the growth from 
running away. 

So, under those conditions, under having firm rules, the capital 
ratios become countercyclical. When you allow them to move, they 
become less restrictive during the growth period and more restric- 
tive during the recession. You get a procyclical outcome. The boom 
is bigger, and the recession is much worse. And that’s what we 
want to avoid. I think this would do it. 

Chairman MooRE OF Kansas. Thank you, sir. 

Mr. Walker, thanks for your years of public service, and what 
you have done to raise awareness about our long-term budget chal- 
lenges. 

First, I think you make a great point in your testimony that all 
debt and leverage is not bad, and with its responsible use, it can 
lead to productive economic activity. But like our addiction to for- 
eign oil, and the dangers it poses to our national security, you note 
that, “our low savings rate and large spending appetite, America 
has become unduly reliant on foreign investors to finance our Fed- 
eral deficits and debt.” 
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Would you explain, sir, how our dependence on excessive debt 
may be a threat to our national interests in a little more detail, if 
you would, sir, please? 

Mr. David M. Walker. Yes, I will. 

First, the fastest-growing expense in the Federal budget today is 
not health care costs, although they do threaten our future. It’s in- 
terests costs. Within 12 years, without a risk premium for interest 
rates, the single largest line item in the Federal Government’s 
budget will be interest on the Federal debt, and we get nothing for 
that. 

If we have to start paying a risk premium, say 200 basis points, 
or 2 percent, by 2040, the only thing the Federal Government could 
pay, based on historical revenue levels, is interest on the Federal 
debt. We get nothing for it. 

So the fact is, we have to recognize that, by having excessive le- 
verage, we are crowding out our ability to invest in our future. In 
addition to that, we are increasing the risk of passing a tipping 
point, whereas foreign investors may decide that they want to 
charge us higher interest rates in order to offset any potential risk, 
not as much of default, but of a significant reduction in the value 
of our currency and, therefore, their effective yield. 

We are a great country, and we benefit from the fact that we 
have about 62 percent of the world’s global reserve currency. That 
gives us more rope. It gives us more time. But ultimately, we are 
not exempt from the fundamentals laws of prudent finance; and yet 
we act like we are. 

We’re talking about our future national security, our future 
international standing, and our future standard of living. 

I think we have to recognize reality. There are two kinds of 
taxes: current taxes; and deferred taxes. And to the extent that you 
run large deficits, those represent deferred taxes that will have to 
be paid with interest. 

So this is not just an economic and national security issue; it’s 
a moral issue. 

Chairman MooRE OF Kansas. Very good point. Thank you for 
your answer to my question, sir. 

The Chair next recognizes Ranking Member Biggert for 5 min- 
utes. 

Mrs. Biggert. Thank you, Mr. Chairman. 

Mr. Hoenig, the bill that is before us, the regulatory reform bill 
that Democrats have proposed, isn’t it, if they have the “too-big-to- 
fail” that’s a problem, isn’t it likely that the leverage problems will 
become even worse in the future? 

Mr. Hoenig. If we fail to address the “too-big-to-fail” issue, then 
the leverage issue and the consequence from that will only get 
worse through the next cycle. 

In other words, all the banks are deleveraging right now, because 
of the pressure. But once the economy turns around and we begin 
to expand again, the leverage, the drive for leverage will increase 
as return on equity demands, return to investors becomes of para- 
mount focus by that CEO, and the deleveraging will start again, 
and we will repeat the cycle, in my opinion. 

That’s why we need to have in the legislation, firm leverage rules 
that the rule of law then dictates that, inhibits that from hap- 
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pening, and it will, in fact, inhibit the growth of some of these larg- 
est institutions by taking their advantage away. 

Mrs. Biggert. What, then, do we do when these — if they have 
funding advantages, and the creditors, since they seem to have a 
different status, the creditors will be more likely, when they mon- 
itor, not to be as vigilant when they look at the institution’s lever- 
age, so that it would go up. 

Is that a potential problem, too? 

Mr. Hoenig. As long as we do not address “too-big-to-fail,” that 
is not a potential, but an immediate, real problem. 

The creditors have to be under — that’s why I prefer a rule of law 
that takes away discretion from the bureaucrat or from the policy 
person, so that in the crisis, you don’t have that option to bail out, 
so that you have to take certain steps, controlled, to prevent a fi- 
nancial meltdown as such, but we can do that, and then the cred- 
itor knows that they will be in line, and they will get — 

Mrs. Biggert. So it would be like an enhanced bankruptcy? 

Mr. Hoenig. That’s correct. An enhanced bankruptcy for a fail- 
ure process that assures everyone that the largest institution will 
be dismantled if it fails. 

Mrs. Biggert. Okay. How has recent Fed policy encouraged the 
use of debt financing? 

Mr. Hoenig. In the sense of the last of this past cycle. I’m on 
the record as saying that when you keep interest rates exception- 
ally low for an extended period, you are encouraging credit, be- 
cause of course, it’s cheaper to borrow than to raise equity, it’s 
more convenient, and therefore, you encourage credit. So you add 
to the incentives by keeping interest rates lower than they would 
otherwise be under normal market supply and demand conditions. 
So that’s one of the issues we have to confront. 

Mrs. Biggert. Thank you. 

Mr. Walker, then, you point out some alarming numbers, and 
alarming other things, too. And thank you for your testimony. I 
hope you don’t scare everybody to death. 

Regarding the Federal debt, when you account for the debt owed 
to Social Security, Medicare, and the total GSE liabilities, what 
should be done regarding the GSE debt? 

In other words, you talk about mandatory spending, and we have 
to reduce that? Really, discretionary spending is not near the 
amount of the mandatory. But how does the GSE liability fit in 
there, and what should be done with their debt, and can we con- 
tinue to really continue to fund Eannie and Ereddie as we’re doing 
now? 

Mr. David M. Walker. Eirst, in my personal view, the debt 
that’s owed to the Social Security and Medicare trust funds should 
be deemed to be a liability. 

On one hand, we hold it out as an asset of the trust funds. We 
tell the beneficiaries of those programs that you can count on it, 
it’s guaranteed by the full faith and credit of the United States 
Government, both as to principal and interest. We won’t default on 
it. But yet, right now, it’s not considered a liability. 

And so, therefore, if it was, and by the way, it is part of the total 
debt subject to the debt ceiling limit, our current debt to GDP ratio 
would be 89 percent, and rising rapidly. 
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The issue of Fannie Mae and Freddie Mac is a little different. We 
do account for transactions, such as the $100 billion plus that we 
have already provided to them. The Treasury has now effectively 
guaranteed trillions of dollars of Fannie Mae and Freddie Mac 
debt. That’s a contingent liability. But now, the Federal Govern- 
ment essentially controls Fannie Mae and Freddie Mac, and one of 
the questions that’s going to have to be answered for this year’s fi- 
nancial statements is, should they be consolidated into the finan- 
cial statements of the United States Government. 

Current accounting allows for that not to happen if it’s tem- 
porary. It’s not so clear to me how temporary this situation is, and 
so it’s something that’s very serious and we need to focus on it. 

Bottom line, we’re in worse shape than we tell people, and we 
need to recognize reality, that we’re not exempt from the fun- 
damentals of prudent finance. We also need to do what it takes to 
avoid what’s happening in Europe right now. 

Mrs. Biggert. Thank you. My time is up. I yield back. 

Chairman MooRE OF Kansas. Thank you. 

The Chair next recognizes, Mr. Lynch, from Massachusetts. Sir, 
you have 5 minutes. 

Mr. Lynch. Thank you, Mr. Chairman. 

I want to thank you both for your willingness to come before the 
committee here today, and I also thank you for the frankness of 
your testimony; and I share a lot of the same sentiments about 
where we’re heading. 

One of the particular areas I think that — let’s go to the “too-big- 
to-fail” discussion. We talked about the 10 banks that really ex- 
ceeded, by everyone’s estimate, the existing capital structure regu- 
lation, and they accomplished that. We had regulations in place 
about how much leverage there could be for these banks. 

What they did is, they used derivatives, they used these special 
purpose vehicles, used them by several names, but basically, in 
many cases, they contained these collateralized debt obligations, or 
collateralized loan obligations, and they moved that debt off their 
balance sheet. 

And that way, they were able to stay within the regulatory 
framework, at least nominally, until it hit the fan, and these folks 
had to take all that stuff back on their balance sheets because 
there were no buyers, and those investments basically deteriorated. 

That practice allowed these banks to become “too-big-to-fail,” in 
my opinion. 

I’m just wondering what you think about the Senate version of 
financial services reform, and also the House version, where we put 
some limits on these derivatives, we have established exchanges, 
which provides for transparency, we have provided for clearing- 
houses, and I’m a little bit nervous, because it still allows these 
clearinghouses to be owned by these 10 banks. As a matter of fact, 
5 of the banks own 97 percent of all the clearinghouses, and that 
troubles me greatly. 

But there’s also a dark market that is maintained, for unilateral 
trading of these complex derivatives that go on between individ- 
uals. And so. I’m nervous about the perpetuation of this practice 
of moving stuff off the balance sheet, and that has allowed this le- 
verage to go on. 
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I would just like to hear from each of you whether or not you 
think my fears are unfounded, or perhaps you might suggest a way 
of getting at that. 

Thank you. 

Mr. Hoenig. I think your fears are well-founded. I think the 
amount of off-balance-sheet activities with certain kinds of deriva- 
tives and synthetic derivatives have contributed to this crisis. I 
think that would be hard to refute, actually. 

I do believe that the legislation should provide, number one, for 
better disclosure and for requiring these institutions to keep a por- 
tion of that on their balance sheet, whether it’s 5 percent or 10 per- 
cent, so that you can monitor, and they have some skin in the 
game, if you will, to monitor that off-balance-sheet activity. That’s 
number one. 

Number two, on your exchanges. I’m very strongly supportive of 
a clearinghouse, but even exchanges, where you bring it to the 
light of day. A market discovery price is more available, people can, 
not behind the scenes this dark market manipulate to, say, push 
something so they can gain in a short position, and so forth. 

I know there’s a lot of discussion right now in the Senate on 
those particular industry players, but I think that can be dealt 
with, and the main objective should be to get transactions in the 
open, that is, a clearly regulated exchange or clearinghouse — it has 
rules that it abides by — would be the best outcome for the Amer- 
ican people, and for the financial industry, actually. 

Mr. David M. Walker. I think, clearly, with regard to the pri- 
vate sector, there’s no question that there need to be tougher cap- 
ital requirements, that also give appropriate consideration to de- 
rivatives. 

In addition, there needs to be more transparency, no question, 
and better oversight than historically has been the case. 

But let me remind you that you’re correct. Congressman Lynch, 
that these special purpose entities and the use of derivatives didn’t 
serve to mitigate risk but to enhance risk, which was part of the 
problem. 

The Federal Government has special purpose entities, too. 
They’re called trust funds. And one could argue that GSEs might 
be deemed to be special purpose entities, too. 

So we need to practice what we preach. We need to do what we 
need to do with regard to institutions and instruments that rep- 
resent systemic risk, but we also need to put our own financial 
house in order, and make sure that we’re leading by example, and 
practicing what we preach. 

Mr. Lynch. Thank you. I yield back. 

Chairman MooRE OF Kansas. Thank you, sir. 

The Chair next recognizes Mr. Driehaus for 5 minutes. 

Mr. Driehaus. Thank you very much, Mr. Chairman. Thank you 
for holding this hearing. 

And I appreciate the testimony of the two witnesses. I think it’s 
an issue that, while we talk about it from time to time on the sur- 
face, very rarely do people dig down and try to get toward solutions 
when it comes to our indebtedness. 

I was very interested, Mr. Walker, specifically, in some of the so- 
lutions that you had focused on in your testimony, one of those 
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being the issue of tax expenditures, which I think the vast majority 
of Americans pay very little attention to. This idea that we, as the 
Federal Government, forego over $1 trillion in tax revenue is very 
serious. 

I describe it as a revenue stream that looks like Swiss cheese, 
because of all of the carveouts that exist, not just — and it happens 
in the States as well as in the Federal Government. 

But what ends up happening is the rates that are then applied 
don’t really bring in the revenue that it’s suggested that they oth- 
erwise might. Instead, you have a situation where government is 
picking winners and losers in the economy, which only leads to a 
declining revenue stream. 

The challenge, though, is that anytime you try to close one of 
those loopholes, anytime you try to close one of those intentional 
carveouts, you’re accused of raising taxes. 

As you look at The President’s Commission to Address the Deficit 
and the Debt, how do we treat the Tax Code, especially tax expend- 
itures, so that they’re no longer being viewed as political football, 
but that we have a long-term, sustainable tax policy that busi- 
nesses in the United States can actually count on, while actually 
lowering the rates, in my opinion, because I think you can close a 
lot of loopholes, and dramatically lower the rates. 

But I would be very interested in your comments. 

Mr. David M. Walker. First, there are two kinds of spending. 
There’s front-door spending, which is about $3.8 trillion for this 
year. And there’s back-door spending, which is the revenue that we 
lose because of tax preferences, deductions, exemptions, exclusions, 
credits, etc., over $1 trillion a year. 

They’re not in the budget. They’re not in the financial state- 
ments. They’re not part of appropriations. And they’re not system- 
atically reviewed for reauthorization. That has to change. 

We have to take a hard look at them to understand whether or 
not their future focused, results oriented, to try to understand who 
is benefitting from them. And, in many cases, quite frankly, they 
fuel problems. 

For example, the largest tax preference is the exclusion from in- 
dividual income and payroll taxes of employer provided and paid 
health care. That fuels health care cost increases. It creates great 
inequities between the haves and the have-nots. 

So I think it’s important that be on the table. It has to be part 
of comprehensive tax reform. 

And, quite frankly, I think ultimately the Federal Government is 
going to have to employ a special process, possibly with outside ex- 
perts, to go through a disciplined, independent review of major 
spending programs, both front-door and back-door, and to make 
recommendations on what the Congress should consider doing to 
put us on a more prudent and sustainable path. 

There’s no question that we need comprehensive tax reform, and 
that if we broaden the base, we can keep rates low and, in fact, 
potentially even lower, especially on the corporate side, for competi- 
tiveness reasons. 

At the same point in time, I can also tell you that, because of 
a very simple principle, math, taxes are going up. There’s no way 
that we can solve our structural fiscal imbalance solely on the 
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spending side — although my personal view is we have to do more 
on the spending side of reprioritization and constraint than on the 
revenue side — but we’re going to have to have more revenues. 

And the longer we wait to come to the realization that we have 
to make tough choices on both sides, the bigger the change is going 
to have to be, the less transition time, and the more risk of passing 
a tipping point. 

Mr. Driehaus. Would you support a systemic process within the 
Congress, a litmus test, if you will, so that any Member, coming 
before the Ways and Means Committee or any other committee, 
with a tax expenditure, would have to meet a set of criteria in 
order for the tax expenditure to even be considered? 

Mr. David M. Walker. Absolutely. I think we need a set of cri- 
teria for direct spending and indirect spending. 

Believe it or not, this country has been in existence since 1789, 
and it has never had a strategic plan. 

Believe it or not, this country doesn’t have a set of outcome-based 
indicators — economic, safety, security, social, environmental — to as- 
sess what’s working and what’s not, and how do we compare to oth- 
ers. 

Believe it or not, we have never gone through a systematic re- 
view of major tax preferences or spending programs to find out 
whether they’re future-focused, delivering results, affordable, and 
sustainable. 

It’s about time. 

Mr. Driehaus. Mr. Hoenig, I don’t know if you have any com- 
ments on tax — 

Mr. Hoenig. I would answer one thing, though, that plays on 
this, that I think is important. 

If we don’t address the issues, front-door, back-door, the issues 
you’re bringing up. I’m absolutely confident that there will be 
mounting pressure on the Federal Reserve system to help finance 
this through monetization of debt, and the outcome for that for this 
country is inflation at some point in the future. And of course, that 
is a tax. 

Mr. Driehaus. Yes. 

Mr. Hoenig. And it’s the most regressive tax we can put on the 
American people. 

So it’s important, I agree so much with Mr. Walker, that we ad- 
dress this starting now in some systematic fashion, or we will pay 
dearly a generation, or a lot sooner than that, ahead of us. 

Mr. Driehaus. Thank you, Mr. Chairman. 

Chairman Moore of Kansas. We have a little bit of time left. 
If it’s okay with the witnesses, if you’re okay with this, we’re going 
to each ask one more question, if that’s all right, if people have the 
questions. 

Mr. Hoenig, when considering a leverage ratio cap of 15 to 1, 
would you include off-balance-sheet assets in that number, and 
how do those get considered in monitoring leverage? 

Mr. Hoenig. What I would tend to do is require a portion of the 
off-balance-sheet to be counted on the balance sheet. 

If you originate it and push it out, you keep a portion of it, and 
then your leverage against that. 
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Because I think the fact that you constrain the leverage to that 
very hard number, and keep a fair amount of the off-balance-sheet 
then in your calculation, you will constrain the use of off-balance- 
sheet activities. Otherwise, it becomes very complex. 

One of the issues in our past crisis around capital is, frankly, the 
Basel capital standards, which were so complex that they were 
gamed almost immediately by the institution that wanted to lever- 
age out. 

So the simpler, the more direct, the better. 

Mr. David M. Walker. If I may, Mr. Chairman — 

Chairman MooRE OF Kansas. Mr. Walker, yes, sir. 

Mr. David M. Walker. — on that. 

First, to me there’s a difference between how do you treat them 
for capital requirements and for regulatory purposes, and what do 
you do with them from an accounting standpoint. 

I don’t think that Congress should set accounting standards. We 
could be in real trouble if that happens. But I do think that you 
have to give consideration, as has been mentioned, about what do 
you do for purposes of capital requirements and regulatory heft. 

Chairman MooRE OF Kansas. Thank you, sir. 

The Chair next recognizes the ranking member, Ms. Biggert, if 
you have a question. 

Mrs. Biggert. Thank you, Mr. Chairman. 

This testimony has been really, really good. Thank you. 

Could you just, each of you, say what would be the first three 
things that you would do right now, that we can do immediately, 
to stop the bleeding, to stop the debt increase? 

We’ll start with you, Mr. Walker. 

Mr. David M. Walker. First, tell the American people the truth, 
which is what we’re trying to do, about where we are, where we’re 
headed, how do we compare to other nations, the benefits of acting 
sooner rather than later, the dramatic kind of changes we’re going 
to have to make, and the potential adverse consequences to our 
country and their families if we don’t. 

That means engaging the American people outside the Beltway 
in ways that haven’t been done, representative groups. And frank- 
ly, we’re going to fund, along with the MacArthur Foundation and 
the Kellogg Foundation, an effort to do so in 19 cities around the 
country on June 26th of this year, but that’s just a beginning. 

We also are publishing this Citizens’ Guide and distributing it, 
and each of you have a copy. 

Secondly, I think next year, we should reform Social Security to 
make it solvent, sustainable, secure, and more savings-oriented. It’s 
a lay-up. You can miss a lay-up. But it’s a high-percentage shot. 

I think there’s pretty much a parameter of what needs to be done 
there. Social Security is not our biggest problem, but it would be 
a credibility enhancer and a confidence builder. 

Secondly, next year, I think we should enact statutory budget 
controls — spending constraints, etc. — that will take effect once we 
hit certain triggers relating to economic growth and unemployment. 

And then, beyond that, I think that we need to set the table for 
what will be very tough choices for health care cost reduction, 
which the last bill really didn’t do much on, and for comprehensive 
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tax reform that will improve the economic growth, enhance our 
competitive posture, and generate more revenues. 

Those things, I think, are going to have to be done together, be- 
cause they’re going to involve very tough choices and you’re going 
to have to do tradeoffs and probably deal with it as a package. 

Mrs. Biggert. Thank you. 

Mr. Hoenig? 

Mr. Hoenig. I would add — I think those are great suggestions — 
I think there needs to be brought forward to the American people 
a realization that we have to engage in a shared sacrifice, if you 
will, that we’re all going to have to take a hit, because I find that 
we all want to do this, but not for our particular area, our par- 
ticular project. And there has to be this education, communication 
that would take that forward. 

I think that has to also be incorporated into the congressional 
process. In other words, we are going to take this forward as a 
Congress, not as a party, and so we can deal with this. 

And then I do agree, we need to put budget constraints on our- 
selves that force us then to then face up to these shared sacrifices 
and these cuts and these taxes that are ours to face. 

Mrs. Biggert. Thank you. 

Chairman Moore of Kansas. Shared sacrifice. What a radical 
notion. That’s really something I agree with. 

You’re recognized, Mr. Lynch, for up to 5 minutes. 

Mr. Lynch. Thank you. Thank you, Mr. Chairman. 

Mr. Walker, you’re passing comment regarding the recently 
passed health care bill, and I cannot ignore that. 

I’m one person who voted against that for precisely the reason 
that you raised, that the idea at the beginning of the health care 
debate was that, since we were paying 3 times as much as any 
other nation on health care, that we would squeeze down the costs 
and use the savings to pay for some health care for the people who 
weren’t covered. 

And I know I disagree with a lot of my colleagues on this, but, 
it’s sort of like throwing an anchor to a drowning man, from a 
budgetary standpoint, committing $1 trillion when we have all 
these problems on our plate. 

Mr. Hoenig, I read your comment on that, and I think both of 
you have said that we have to realize that the rules of finance 
apply to us, and that goes for the Fed, that goes for Treasury, and 
that goes for the people in Congress, and to the President, that the 
rules of finance apply to us. 

And sometimes around here, we act like there’s no connection at 
all to what we do and what we pass and someone who’s going to 
have to pay the bill somewhere down the road. 

I read recently, in my clips here, I can’t track it down, but 
Moody’s — and this was regarding the discussion with Greece and 
Spain and Portugal and Ireland, and Moody’s — someone at Moody’s 
made a statement that the United States ought to be careful, be- 
cause based on the amount of debt that we’re acquiring here, and 
the track that we’re on, that we could lose our AAA bond rating, 
and that would be devastating, to increase greatly the cost of our 
borrowing, and the loss in confidence in the United States. 
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And I was wondering if you could comment on that, and what 
the repercussions might be if the financial markets, given how 
we’re running our business here, called the United States of Amer- 
ica, if there were loss of confidence and we were to lose that AAA 
bond rating. 

Mr. Hoenig. I think your concern is very legitimate. And I — 
whether it’s a financial institution or a company or the U.S. Gov- 
ernment, I have a saying that, based on my experience, once there 
is a shred of doubt, it’s too late. 

Mr. Lynch. Right. 

And so, we’re now in a position where we see this wave coming 
at us, and we can do something about it. But once it gets to our 
shores, if you will, and this doubt enters, then we will see it re- 
flected in our interest rates, in our value of our currency, and in 
our future wealth. 

So we need to do it now. Doubt is going to be the outcome, and 
that will be a very expensive proposition for us all. 

Mr. David M. Walker. About a year ago, the major rating agen- 
cies downgraded the outlook for Great Britain to maintain its AAA 
credit rating. It didn’t downgrade their rating. It downgraded the 
outlook. 

Our ratios on total public debt are worse than Great Britain. If 
we fully accounted for the trust fund obligations and other activi- 
ties, even with regard to the Federal level, they’re worse. 

And so I think the fact of the matter is, we benefit from having 
62 percent of the world’s global reserve currency, and secondly, 
home team bias. Most rating agencies are based here. 

And in my view, there’s absolutely no question, on the path that 
we’re on, one would have to seriously question how long we will re- 
tain a AAA credit rating under our current path. We shouldn’t get 
to that point. 

And that’s why, last month, we surveyed about 100 top former 
leaders, from Congress, the Executive Branch, and the Federal Re- 
serve. Chairs and ranking members of Finance, Ways and Means, 
the Budget Committees, Treasury Secretaries, Fed Reserve Board 
members. Treasury Secretaries, 0MB directors, CBO directors. 

There was 100 percent agreement, with a 60 percent response 
rate roughly, that we’re on an unsustainable path. Super-majority 
agreement that we must take concrete actions within 1 to 2 years 
to avoid the risk of passing a tipping point. Numbers like that are 
clear and compelling. 

So we have to move past denial. We have to move past delay. We 
need a plan, and we have to start acting. 

Mr. Lynch. Thank you both. 

I yield back. 

Chairman MooRE OF Kansas. Thank you, sir. 

Mrs. Biggert. Mr. Chairman, could I ask unanimous consent to 
allow Mr. Royce from California to — he’s a member of the general 
committee, but — 

Chairman MooRE OF Kansas. Certainly. Without objection, it is 
so ordered. 

Mr. Royce, you’re recognized for 5 minutes. 

Mr. Royce. I appreciate it, Mr. Chairman. 

I had a question for Mr. Hoenig. 
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In a recent book co-authored by two economists, Rogarth and 
Reinhart, they note the painful consequences of the rising govern- 
ment debt load that often follows financial implosion, or a financial 
crisis. And despite vocal warnings from economists, the United 
States is following the pattern that they set out, rather blindly. 

We were overleveraged prior to the financial crisis, but the Fed- 
eral Reserve and the U.S. Government have lent or spent or guar- 
anteed about $8.2 trillion to prop up the economy in the last 2 
years. 

And a quarter — you also throw into the mix here that Chairman 
Bernanke has said our budget deficits and the budget proposal put 
forward by the Administration, going forward, is unsustainable. So 
we don’t see things getting better with these trillion dollar deficits 
that we are budgeting for now. 

The IMF and the OECD are projecting that the stock of public 
debt in advanced economies is going to double and reach an aver- 
age level of 100 percent of GDP in the coming years. 

So I would ask you, we have been through a financial crisis 
where much of the private sector debt was simply transferred to 
the Federal Government. In essence, that’s the bottom line. And 
that’s contributed, then, to these unsustainable Federal deficits. 

So where does this road lead; and do you foresee a financial crisis 
that now morphs instead into a sovereign debt crisis here in the 
United States? 

Mr. Hoenig. I think that the steps that were taken in the crisis 
to staunch it, to end it, were taken aggressively. I think now we 
have to be prepared to reverse that, and we need to do it carefully 
and systematically, but we need to reverse it. 

These debt levels that we have been talking about here this 
morning, whether it’s the financial institutions, the Federal Gov- 
ernment, and even the Federal Reserve’s balance sheet, need to be 
addressed and reduced. And I think that’s paramount. 

Or, as Rogarth and Reinhart have shown, we will compromise 
our future and, as we have been talking here this morning, it will 
as well, and I think, as I said earlier, there will be increasing pres- 
sure. 

If this isn’t addressed sooner and systematically, and people 
don’t have confidence that we’re going to address it, then we will 
see pressure for the Federal Reserve to monetize more of this debt, 
inflationary pressures will rise, and there will be a strong impact 
on the dollar, long-term, and on our Nation’s wealth. 

So it’s — 

Mr. Royce. That is the concern of a number of economists, that 
the path of least resistance here might be runaway fiscal deficits 
which will then be monetized by the Federal Reserve. 

I think you recently gave a speech highlighting the possibility 
that Congress could soon be knocking on the Fed’s door to monetize 
the debt. 

Mr. Hoenig. Right. 

Mr. Royce. Are you concerned with the precedent that has been 
set by the Fed in this regard, because last year, the Fed bought 
$1.8 trillion of Treasury securities and agency debt? 

And the other issue that I just asked about, which comes out of 
that same book by Rogarth and Reinhart, is that the buildup of ex- 
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cessive debt, they say, inevitably leads to stagnant economic 
growth going forward, which you alluded to. Clearly, there is the 
need for deleveraging that lies ahead for our economy, both in gov- 
ernment and privately held debt, and instead, we seem to be piling 
on, especially if you look at the increases in all of the agency 
spending, the appropriations, the separate appropriations bills, 
which go up by double digits. 

Do you foresee a stagnant economy, as long as this level of debt 
remains? What’s your forecast here? 

Mr. Hoenig. First of all, yes, I am concerned by the precedent 
set, and I think we need to, that’s why I say we need to reverse 
that quickly to bring our balance sheet back down. We need to do 
it systematically and carefully, but we need to do it. 

If we don’t, and we get ourselves into an environment of growing 
debt, unsustainable, as Mr. Walker had pointed out, and we then 
put pressure to monetize it, which would cause us to have inflation, 
we will endanger our economy and stagnation is a possibility. It’s 
unavoidable, if we don’t take action now. 

Mr. Royce. Thank you, Mr. Hoenig. 

Mr. David M. Walker. Congressman, if I can respond quickly? 

Mr. Royce. Absolutely. 

Mr. David M. Walker. First, on my testimony, I talked about 
the four parallels between the factors that caused the mortgage-re- 
lated subprime crisis and the Federal Government’s own finances. 
We need to learn lessons from that. 

Secondly, with regard to the book you’re referring to, I think it 
refers to the fact that once you have debt equal to about 90 percent 
of the economy, then it has an adverse effect on economic growth; 
and once you get to 100, it’s very troubling. 

If you count the Social Security and Medicare debt, we’re at 89 
percent, and growing rapidly. That doesn’t count the GSEs and 
things of that nature. 

And then lastly, you can’t monetize your way out of this problem, 
and let me tell you why: because, while monetizing your way out, 
which creates an inflation risk, might help deal with the current 
debt, and lessen the burden of the current debt, the real threat to 
the future of this country is the $45 trillion in off-balance-sheet ob- 
ligations, $38 trillion for Medicare alone, that grows faster than in- 
flation and faster than the economy. 

You have to make tough choices. You need to do it within 2 
years, at least to start, or else we could be facing something that 
we don’t want to see in this country. 

Mr. Royce. Thank you. 

Chairman MooRE OF Kansas. I thank the gentleman. 

And I would, at this time, like to thank our panel members here, 
Mr. Hoenig and Mr. Walker, for your testimony, and for answering 
our questions. It has been a very, very good exchange, and I very 
much appreciate that. 

I’m advised that votes will be called in the very near future, 
probably in the next 5 to 10 minutes, and I would like to excuse 
the first panel, and again thank you for your testimony and your 
service, and ask the second panel members to be seated so we can 
maybe just get at least preliminarily started here, and then move 
on. 
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Thank you again. 

I’m pleased to introduce our second panel of witnesses, and 
please work with me and forgive me if I mispronounce any names 
here. 

First, we will hear from Ms. Orice Williams Brown, Director, Fi- 
nancial Markets and Community Investment at GAO. 

Next, will be Professor John Geanakoplos, James Tobin Professor 
of Economics at Yale University. 

Then, we’ll hear from Professor Viral Acharya — excuse me. Will 
you pronounce it, sir? Okay — Professor of Finance, Stern School of 
Business at New York University. 

And finally, we’ll hear from another David Walker, a different 
David Walker, Professor David A. Walker, who is the John Largay 
Professor at the McDonough School of Business at Georgetown Uni- 
versity. 

Without objection, your written statements will be made a part 
of the record. 

Ms. Williams Brown, you’re recognized, ma’am, for 5 minutes. 

STATEMENT OF ORICE WILLIAMS BROWN, DIRECTOR, FINAN- 
CIAL MARKETS AND COMMUNITY INVESTMENT, U.S. GOV- 
ERNMENT ACCOUNTABILITY OFFICE (GAO) 

Ms. Williams Brown. Thank you. 

Chairman Moore, Ranking Member Biggert, and members of the 
subcommittee, I appreciate the opportunity to testify before you 
this morning on the role of leverage in the recent financial crisis. 

As you know, the Emergency Economic Stabilization Act of 2008 
mandated that GAO study the role of leverage in the crisis. My 
statement today is based on that report. 

While the report covers a wide range of issues, I would like to 
highlight a few key points concerning how leverage is defined, its 
cyclical nature, how it’s constrained, and regulatory limitations. 

The buildup of leverage during the market expansion, and the 
rush to reduce leverage or deleverage when market conditions dete- 
riorated, was common with this and past financial crises. 

Leverage traditionally has referred to the use of debt instead of 
equity to fund an asset, and has been measured by the ratio of 
total assets to equity on the balance sheet. But the recent crisis re- 
vealed that leverage can also be used to increase an exposure to a 
financial asset without using debt, such as by using derivatives. 

Given the variety of strategies to achieve leverage, no single 
measure can capture all aspects of leverage. 

Our findings concerning the role of leveraging and deleveraging 
in the recent crisis reveal that leverage steadily increased within 
the financial sector before the crisis began in mid-2007, and banks, 
securities firms, and others sought to deleverage and reduce their 
risk during the crisis. 

While this work, which builds upon the work of others, suggests 
that efforts taken to deleverage by selling assets and restricting 
new lending could have contributed to the crisis, others noted that 
the crisis was the result of prices reverting to their fundamental 
values after a period of overvaluation. 
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These varying perspectives illustrate the complexity of the crisis, 
and, given the range of assets involved, are not necessarily con- 
tradictory. 

Moreover, some argue that leverage created vulnerabilities in the 
market that increased the severity of the crisis. 

In addition, subsequent disorderly deleveraging by financial in- 
stitutions may have compounded the crisis. 

For example, some studies suggest the efforts taken by financial 
institutions to deleverage by selling financial assets could cause 
prices to spiral downward during times of market stress, and exac- 
erbate a financial crisis. 

Second, the studies suggest that the deleveraging by restricting 
new lending could slow economic growth. However, other theories 
also provide possible explanations for the sharp price declines ob- 
served in certain assets. 

The issues raise questions about how leverage is constrained, 
which varies by type of institution. 

For example, for federally regulated institutions, regulators can 
limit leverage through minimum-risk-based capital, leverage ratios, 
and liquidity requirements. However, for other institutions such as 
hedge funds, market discipline supplemented by regulatory over- 
sight of institutions that transact with them, conserve to constrain 
their use of leverage. 

The crisis revealed limitations in the regulatory approaches used 
to restrict leverage. 

For example, regulatory capital measures did not always fully 
capture certain risks, which resulted in some institutions not hold- 
ing capital commensurate with their risk and facing capital short- 
falls when the crisis began. Moreover, regulators faced challenges 
in countering cyclical leverage trends. 

The crisis also revealed that, with multiple regulators respon- 
sible for individual markets or institutions, none has clear respon- 
sibility to assess the potential effect of the buildup of system-wide 
leverage or the collective effect of institutions’ deleveraging activi- 
ties. 

Finally, a lesson of the crisis is that an approach to supervision 
that focuses narrowly on individual institutions can miss broader 
problems that are accumulating in the financial system. In that re- 
gard, regulators need to focus on system-wide risks to and weak- 
nesses in the financial system, not just individual institutions. 

In closing, I would like to note that, since the onset of the crisis, 
regulators have continued to re-evaluate capital standards, namely, 
Basel II, and the countercyclical nature of leverage and capital. 

However, efforts to monitor leverage must include a mechanism 
to evaluate the amount of leverage in the system, in order to better 
identify and mitigate potential systemic risk. 

Mr. Chairman, Ranking Member Biggert, this concludes my oral 
statement, and I would be happy to answer any questions at the 
appropriate time. 

[The prepared statement of Ms. Williams Brown can be found on 
page 214 of the appendix.] 

Chairman MoORE OF Kansas. Thank you for your testimony. 

The Chair next recognizes Professor Geanakoplos. 

You’re recognized, sir, for 5 minutes. 
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STATEMENT OF JOHN GEANAKOPLOS, JAMES TOBIN PRO- 
FESSOR OF ECONOMICS, DEPARTMENT OF ECONOMICS, 

YALE UNIVERSITY 

Mr. Geanakoplos. Thank you for inviting me to talk today about 
managing leverage, managing the leverage cycle. 

For a long time, we have recognized the need to manage interest 
rates. That’s what the Federal Reserve does. But we don’t have a 
regulator to manage leverage. And I have written about this for 10 
or 15 years. 

I wasn’t the first one to think of this idea. Shakespeare, 400 
years ago, in The Merchant of Venice, explained, in a negotiation 
over a loan, you had to figure out not only the interest rate but also 
the collateral. And if we ask, which did Shakespeare think was the 
more important, nobody can remember the rate of interest that 
Shylock charged, but everybody remembers the collateral, the 
pound of flesh. 

The play ends, by the way, with the regulatory authority of the 
court deciding not to change the interest, not to change the prin- 
cipal, but to change the collateral. It should have been a pound of 
flesh, but not a drop of blood. And that’s what I’m advocating 
today, that we manage leverage, and not manage — pay so much at- 
tention to interest rates. 

I’m talking about securities leverage. When you have a house at 
20 percent downpayment, that means a 5 to 1 leverage, the cash 
divided into the amount of assets. That’s what I’m talking about. 

The reason I wrote about this is, there’s a puzzle in economics: 
how could it be that one supply-equals-demand equation deter- 
mines two things, the interest rate and the leverage, or the amount 
of collateral? In my theory, it does. I resolved that problem. 

So leverage is important for three reasons, two of which people 
know: The more leveraged you are, the riskier your situation. If the 
asset changes by 1 percent, your profits go up by 5 percent, if you 
leverage 5 to 1. Also, there’s no recourse aspect of collateral. You 
can walk away from your house, and if the house goes to zero, you 
lose the $20 you put down. 

But there’s a third aspect of leverage that didn’t get so much at- 
tention, which is the main thing I have called attention to, which 
is that, with a lot of leverage, a very few people can own all the 
assets, and the implication of that is, the more leverage in the 
economy, the higher the asset prices; the less leverage, the lower 
the assets prices. 

The reason for that is, if you think of people, the buyers, on a 
continuum for the most enthusiastic at the top to the least enthusi- 
astic, wherever the price is, the people above who are going to 
think that it’s a good deal, and they’ll be buyers; the people who 
are less optimistic will think that it’s a bad price, and they’ll be 
sellers. 

If you allow leverage in the system, the marginal guy, the guy 
on the threshold of buying or selling, his opinion is determining the 
price. If leverage goes up, you need fewer people at the top to buy 
all the assets. The marginal guy, on the threshold, is higher, and 
so the price now reflects his opinion, which is a higher opinion, be- 
cause he’s a more optimistic person. That’s why prices go up when 
there’s more leverage. 
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The reason for this heterogeneity between people more if some 
people are more risk-tolerant, some people like to live in the houses 
more, many reasons, some people are more optimistic. 

So the leverage cycle is that there’s too much equilibrium lever- 
age in normal times, and therefore, too high asset prices, and then 
suddenly there’s too little leverage in a crisis, and therefore, too 
low asset prices. And this bouncing up and down of asset prices is 
very harmful to the economy. 

The crisis always begins the same way. There’s bad news, but it’s 
not just bad, it’s scary. For example, they tell you your plane is 10 
minutes late. Well, 10 minutes isn’t so bad. It’s that you start to 
worry maybe it’s going to be an hour or two late. 

A bank announces it’s going to lose $5 billion. That’s not the end 
of the world. But if it’s going to lose $5 billion, maybe it will lose 
$10 billion. And that’s what you’re worried about. 

Or delinquencies in the home — homeowner delinquencies go from 
1 percent to 5 percent. The real problem is people now think they 
might go to 30 percent. 

So the next stage is, the lenders get nervous, and they cut lend- 
ing, and they increase margins, and leverage starts to collapse, and 
then the optimistic buyers, when the prices are going down, they 
lose all their money. 

So a price might go down from 95 to 69, not because anybody 
thinks their own information justified — the bad news isn’t enough 
for anyone to think it should go down that far. 

But the optimists who bought at the beginning, the top 13 per- 
cent, say, when the price starts to go down, they get wiped out. 

Then the next group, who’s going to buy after the crash, the next 
group are not only not as optimistic, but they can’t borrow the 
money to buy it. So it takes a lot more of them to buy it. 

And so the marginal buyer goes way down, way below where he 
was before, and the price is lower, not because of the bad news 
alone, but because of these, the bankruptcy of the optimists and 
also because leverage is so far down. 

So that’s my theory. And this has recurred over and over again, 
in 1994, 1998, 2007. 

So just to show you some data, there’s a famous graph. That 
green curve, which is Schiller’s home price data, it went from 2000 
at 100, 90 percent up, to 190, and then dropped to 130. And he 
called it irrational exuberance. 

But if you look at the downpayments, the purple, it went from, 
measured from the top, 14 percent down to 2.7 percent down, and 
then to 20 percent down. It reached the peak at exactly the same 
time. 

If you look at toxic mortgage security prices, they collapsed, went 
from 100 to 60, and now they’re going back up to 80. 

If you look at the blue line, that measures downpayment again, 
in reverse direction, you see that leverage suddenly collapsed, and 
leverage went back up, and that’s why prices are going back up. 

So, the leverage cycle was worse this time than all the previous 
times — I’m just going to go 20 more seconds — worse this time than 
all the previous times because the leverage wasn’t just a few finan- 
cial institutions, but millions upon millions of homeowners, and so 
we had a double leverage cycle, millions of people plus our financial 
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institutions, and also we introduced CDS, which is another way to 
leverage. 

So, what should we do about the leverage cycle? The most impor- 
tant thing to do is monitor leverage, securities leverage. 

Go to all the hig financial institutions and ask, “What is the 
downpayment you’re requiring for housing, for securities that peo- 
ple are buying,” and publish that data every month, and also meas- 
ure people’s leverage. Put CDFs on exchange and regulate leverage 
in normal times. Don’t let banks make 2 percent downpayment 
loans on houses and banks lending on mortgage securities. 

The last thing is, people keep — this is my last slide — people talk 
about monitoring leverage with the 15 percent rule that has been 
advocated by the previous panelists. In my opinion, that’s a mis- 
take. We should be looking at leverage at the securities level, not 
at the investor leverage. What’s the downpayment on securities? 

Leverage can move from one institution to another. If you require 
15 percent for some institutions, it will move to some other place. 
People can lie about their leverage. You can’t lie about what the 
downpayment is, because there are two people you can check what 
the downpayment was. 

Thirdly, and most importantly maybe, leverage at the investor 
level goes in the wrong direction. When there’s a crisis, and it’s 
hard to get a loan, and the downpayments go way up, the bank, 
the investor leverage looks like it’s going up, because their equity 
is disappearing, so debt to equity is going up, just when the lever- 
age is actually collapsing in the system. And also, there’s less pres- 
sure on a regulator to monitor security leverage. 

So I went over. Thank you. 

[The prepared statement of Professor Geanakoplos can be found 
on page 232 of the appendix.] 

Chairman MoORE OF Kansas. Thank you, sir, for your testimony. 

The Chair will next recognize Mr. Acharya — is that correct, sir — 
for up to 5 minutes. 

And I would advise the people in the room here that votes have 
been called. We have about 10 to 12 minutes, I think, for votes. So 
if we can get both of these last remaining witnesses for 5 minutes 
each, we would appreciate that. 

Sir, you’re recognized. 

STATEMENT OF VIRAL V. ACHARYA, PROFESSOR OF FINANCE, 
STERN SCHOOL OF BUSINESS, NEW YORK UNIVERSITY 

Mr. Acharya. Thank you, Mr. Chairman, and members of the 
subcommittee. 

Along with my colleagues at the Stern School of Business, New 
York University, I have co-edited two books on the financial crisis 
and co-authored research papers that help understand how the fi- 
nancial sector escalated its leverage before the crisis, and what can 
be done about it in future. Much of what I say today is based on 
this research. 

We seem to witness, on a somewhat regular basis, episodes in 
which financial intermediaries are all overextending credit, and are 
themselves funded with excess leverage. When the economic cycle 
turns downward, they fail in a wholesale manner requiring mas- 
sive government interventions. 
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While leverage has its bright side in expanding finance for 
households and the real economy, its dark side is precisely this 
boom-and-bust cycle. Unfortunately, this dark side has become en- 
during. 

With each cycle comes in place, more government intervention 
and guarantees of financial sectors debt, some explicit, such as de- 
posit insurance, and others implicit, such as “too-big-to-fail,” or 
“too-systemic-to-fail.” 

The result is that financial firms find it cheap to borrow and post 
their returns without sufficient regard for risks. 

One of the most salient such episodes was the period since 2004, 
during which the financial sector in the United States, and in 
many parts of the Western world, grew its balance sheet at an un- 
precedented speed, and did so mainly through leverage. 

There were three primary failures, in my view, that led to this 
escalation of leverage: one, access to government guarantees that 
were not paid for, especially for the commercial banks and Govern- 
ment-Sponsored Enterprises; two, ineffective enforcement that al- 
lowed bank regulation to be arbitraged — that is, circumvented by 
a sophisticated financial sector; and three, in case of investment 
banks and the insurance sector, simply poor design of regulation. 

The end effect of these failures was that large and complex finan- 
cial institutions, 10 of which owned over 50 percent of the financial 
sector’s assets, operated at historically high leverage, in some cases 
exceeding 25 to 1, or, in other words, $24 of leverage on a $25 bal- 
ance sheet. 

Much of this leverage was undertaken in the shadow banking 
world, the less-regulated, or unregulated part of the financial sec- 
tor. 

This part of the financial sector consists of off-balance-sheet enti- 
ties that are connected to, but do not appear on bank balance 
sheets, borrowing and lending between financial firms, including 
through repos, or repurchase agreements, and the over-the-counter 
derivatives. 

Much of this leverage was also short-term in nature, to be rolled 
over each night or week, and yet it funded long-term and illiquid 
assets, such as subprime loans. 

This exposed the financial system to great risk from a secular 
economic downturn, and because the leverage was highly opaque, 
when financial firms failed, uncertainty about how losses would 
transmit to others paralyzed the system. In the end, the govern- 
ment and the Federal Reserve ended up bearing much of the 
losses. 

What can be done to deal better with this boom-and-bust cycle 
of leverage in the financial sector? 

In the interest of time. I’ll focus only on those regulatory options 
that directly deal with leverage in good times. 

First, current capital regulation does not take into account the 
leverage structure of a financial firm’s balance sheet. This major 
shortcoming should be addressed, for instance, by imposing a tax 
on leverage, or better, by introducing upper limits on leverage, 
such as 15 to 1, as has been employed successfully in other coun- 
tries such as Canada; or better still, by embedding leverage infer- 
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mation in supervisory tests to assess whether banks can withstand 
extreme losses in economic downturns. 

Second, the regulation of the shadow banking world needs to be 
brought in line with the on-balance-sheet regulation of financial 
firms. Any attempt to regulate leverage that ignores the shadow 
banking world would only lead to further growth of off-balance- 
sheet forms of leverage. 

In addition, greater transparency of the shadow banking world 
needs to be legislated so that regulators and market participants 
have timely and accurate information to understand and, if needed, 
restrict and discipline the leverage of financial firms. 

And last, but not least, the government should plan for a grace- 
ful exit from the large number of guarantees provided to the finan- 
cial sector, not just as part of the rescue package in 2008, but from 
well before. In particular, reform of the financial sector should also 
include reform of the Government-Sponsored Enterprises. 

I’ll be happy to provide more detailed proposals on these during 
the question-and-answer period. Thank you, Mr. Chairman. 

[The prepared statement of Professor Acharya can be found on 
page 44 of the appendix.] 

Chairman MooRE OF Kansas. Thank you, sir. Mr. Walker, you 
are recognized for 5 minutes. And votes again have been called, but 
I think we have time for your testimony. 

We’re going to hear your testimony, then we’re going to take a 
break for votes, and we’ll be back for questions. 

STATEMENT OF DAVID A. WALKER, JOHN A. LARGAY PRO- 
FESSOR, McDonough school of business, Georgetown 

UNIVERSITY 

Mr. David A. Walker. Thank you. 

Chairman Moore, Ranking Member Biggert, and subcommittee 
members, thank you for this opportunity to testify in front of the 
House Financial Services Oversight and Investigations Sub- 
committee. 

I’m David A. Walker, the John A. Largay Professor in the 
McDonough School of Business at Georgetown University. 

Large firms that are managing their risk effectively are not nec- 
essarily too big, and our economy needs their services. Some mis- 
managed firms needed greater regulation. Some aggravated the fi- 
nancial crisis, and many of those have already failed. Breaking up 
a large firm that shows unreasonable risk would be much preferred 
to future bailouts. 

There are three recommendations I would like to offer to the 
committee: one, merge the Office of Thrift Supervision into the Of- 
fice of the Comptroller of the Currency, as soon as possible; two, 
do not subject small insured depository institutions to unnecessary 
additional capital restrictions — Basel I and Basel II are more than 
sufficient; and three, assign consumer financial protection responsi- 
bility to the FDIC, without creating a new agency and an addi- 
tional bureaucracy. 

For the record, I submitted copies of two papers: a peer-reviewed 
study on long-run credit growth in the United States, co-authored 
with Dr. Thomas Durkin, former senior economist with the Federal 
Reserve, and my Georgetown colleague. Professor Keith Ord; and 
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a second policy paper on impacts of TARP on commercial banks, 
with Max Gaby. 

The issue Durkin, Ord, and I analyzed is how levels of consumer 
credit have changed over the past 60 years. Surprisingly, we show 
that the aggregate real consumer credit, adjusted for price in- 
creases, and excluding mortgage credit, has increased at about the 
same annual rate as real U.S. disposable income. 

Conclusions with regard to mortgage credit are very different, 
and with subprime lending, every segment of the industry had 
abuses. 

Perhaps the greatest problem in the housing crisis was poor su- 
pervision by the Office of Thrift Supervision. The failures of 
IndyMac and Washington Mutual were holding company thrifts su- 
pervised by the OTS. I believe that if all holding companies were 
supervised by the Fed, the results would be somewhat different. 
This would be just one more example where the independence of 
the Federal Reserve is essential. 

I’m a strong proponent of merging the OTS into the Office of the 
Comptroller of the Currency, and I wish the Congress could pass 
such a separate bill to accomplish this very quickly. 

Mark Flannery has proposed requiring large banks to hold debt 
instruments he calls contingent capital certificates. They would 
automatically convert from debt to equity if the market value of a 
large bank’s equity fell below an established threshold. This elimi- 
nates regulatory delays and negotiations when a large bank might 
be in jeopardy. 

Leverage of insured depository institutions can be examined by 
a simple ratio that I have talked about in my testimony, where you 
take liabilities minus deposits as a ratio to Tier 1 capital. My re- 
search shows that risky large banks and large savings and loans 
could be identified by this ratio. 

I recommend that you not create a new government agency for 
consumer financial protection. Please consider placing the responsi- 
bility within the FDIC. 

As an independent agency, with separate budget authority, many 
necessary consumer protection systems already in place, and an ex- 
isting Consumer Affairs Department, the FDIC is ideally suited, in 
my opinion, to implement the consumer financial protection that 
the Congress deems necessary. 

The aggregate fiscal debt in the United States has increased dra- 
matically since World War II under both Republican and Demo- 
crat — 

Chairman MooRE OF Kansas. Mr. Walker, may I interrupt you? 
And I apologize for doing this. We have 2 minutes and 15 seconds 
left before the conclusion of votes, so I think we’re going to have 
to stand in recess right now, and I would ask you if you would fin- 
ish your — 

Mr. David A. Walker. Sir, I could finish in 30 seconds. 

Chairman MooRE OF Kansas. Very good. Thank you. 

Mr. David A. Walker. The IMF establishes a 5 percent country 
target maximum of fiscal deficit ratio to GDP. The Honorable 
David Walker has already talked about this in great detail, and I 
wouldn’t attempt to repeat what he says. I just want to also urge 
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the subcommittee not to burden the United States with any further 
taxes that are regressive, like the VAT tax. 

That concludes my testimony, and sir. I’m sure you appreciate 
that for academics to do anything in 5 minutes is monumental. 

[The prepared statement of Professor David A. Walker can be 
found on page 308 of the appendix.] 

Chairman MooRE OF Kansas. Same thing for Congress. And 
we’re going to stand in recess right now. I thank the witnesses. 
We’ll be back probably in about 20 or 25 minutes. If you can re- 
main here for questions, I would appreciate it very much. 

Thank you. 

[recess] 

Chairman MooRE OF Kansas. The committee will be back in ses- 
sion. 

I’m going to recognize myself for 5 minutes. 

Ms. Williams Brown, thank you for presenting this very helpful 
report by GAO on leverage. I’m interested in GAO’s observations 
with respect to leverage and international efforts, such as Basel II, 
to better supervise financial firms. 

As Congress finishes up writing financial regulatory reform, 
what steps should we take to coordinate our efforts with other 
countries to do two things: first, to better monitor and even under- 
stand leverage and risk-taking; and second, to better constrain ex- 
cessive leverage? 

Ms. Williams Brown. I think any efforts that we take in the 
United States, we have to make sure they have a strong inter- 
national component. I think the crisis made it very clear that the 
focus, the national focus also had a huge global effort. 

So in terms of Basel II, I think the United States has to continue 
to be very involved in that process, in making sure that we do a 
true lookback at Basel II to determine if we need to go back and 
have a fundamental reassessment of the current approach to deter- 
mining regulatory capital. 

There have been efforts in the past several months to deal with 
certain issues, such as the procyclical nature of capital, and making 
sure that institutions are building up capital levels during the good 
times, so they aren’t forced to do that in the midst of a crisis. 

But there are a number of other efforts that we need to continue 
to focus on from a global perspective, and Basel II is one place defi- 
nitely to take a look. 

Chairman MooRE OF Kansas. Thank you. 

Professor Acharya, I had one thing that was troubling for our 
committee and Americans to learn at our recent hearing on the 
failure of Lehman Brothers, was how they used Repo 105 and other 
means to hide their excessive leverage. 

How concerned are you about debt masking, especially since the 
SEC depends on quarter-end reporting requirements? Is there a 
better way to monitor debt and leverage? 

Mr. Acharya. I think this ought to be one of the most significant 
concerns, especially if we are talking about regulating leverage, not 
just the use of Repo 105 by Lehman Brothers. Especially from 2004 
until the middle of 2007, there was over $1 trillion of assets parked 
in what were apparently not balance sheet entities, which had di- 
rect connections back to bank balance sheets, but that were never 
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consolidated, either for accounting purposes or for purposes of cal- 
culating regulatory capital. 

So one of the big messages, I think, from this crisis is that it’s 
not just important to put in place a law with the right intention. 
I think the enforcement of the law, good enforcement of the law is 
equally important. And we really have to legislate the shadow 
banking world, because one of the reasons why the shadow banking 
world has developed is precisely to get around some of the impor- 
tant leverage and capital regulations. 

So I would say two things. Any leverage regulation that does not 
address the shadow banking world will simply push more leverage 
into the shadow banking world. And two, the right way to proceed 
is to legislate transparency so that regulators, on a high-frequency 
basis, can actually observe the leverage of these institutions, and 
provide timely aggregated reports to themselves, as well as to mar- 
ket participants. 

Chairman MooRE OF Kansas. Thank you, sir. 

Professor Walker, you say in your testimony, “I believe that the 
TARP commitment was essential,” and later say, “Our economy 
would be rebounding much more slowly than it has if we had not 
implemented the TARP program.” 

Of course, a lot of Americans were very upset about TARP, and 
most of us who voted for it didn’t feel good about it when we did 
it, but we felt we had to. And all the experts who looked at this 
said we didn’t have an option. 

Will you elaborate, sir, on how, if TARP was not enacted into 
law, the situation might have been worse, not just for Wall Street, 
but for Americans and our constituents back home, if you agree 
with that? 

Mr. David A. Walker. Yes, I do. Congressman. 

And I think that, without TARP, we could easily have had unem- 
ployment double the current rates. There have been a few policy 
pieces written on that, maybe not as analytical as we would all 
like, but I think there was a real risk. 

The other thing was that — and this was sort of my perspective 
at the time — it was clear that Congress was standing up and tack- 
ling this vigorously, and I think that inspired some confidence. I 
think it may have inspired some confidence in international mar- 
kets. Yes, we had this crisis, but we weren’t going to ignore it, and 
the Congress was taking the lead. 

Chairman MooRE OF Kansas. Thank you, sir. 

My time has expired. 

Ms. Biggert, you’re recognized for 5 minutes. 

Mrs. Biggert. Thank you, Mr. Chairman. 

In the Wall Street Journal today, there is a Fannie Mae political 
reckoning article, and I just want to read something from there. 

It says: “The Financial Crisis Inquiry Commission spent yester- 
day focusing on financial leverage, using Bear Stearns as an exam- 
ple, but Fannie and Freddie were twice as leveraged as Bear and 
much larger as a share of the mortgage market. Fannie and 
Freddie owned, or guaranteed, $5 trillion in mortgages and mort- 
gage-backed securities when they collapsed in September 2008. Re- 
forming the financial system without fixing Fannie and Freddie is 
like declaring a war on terror and ignoring A1 Qaeda.” 



34 


And then in the former panel, I asked the other Mr. Walker 
about how you would — that there were some alarming numbers re- 
garding the Federal debt, especially when you account for the debt 
owed to Social Security, Medicare, and the total GSE liabilities. 

What should be done regarding GSE debt? Can the Federal Gov- 
ernment afford to continue writing a blank check to Fannie and 
Freddie? 

Who would like to answer that? 

Mr. Geanakoplos? 

Mr. Geanakoplos. “Geanakoplos.” 

Mrs. Biggert. “Geanakoplos.” 

Mr. Geanakoplos. It means “Johnson,” in Greek. 

Mrs. Biggert. Oh, good. You must be Swedish, then. Just kid- 
ding. 

Mr. Geanakoplos. Yes. We should never have allowed Fannie 
and Freddie to get so big and so leveraged. The only reason they 
were able to get so big is, the government implicitly guaranteed 
their debt, so they would borrow tremendous amounts of money, 
and investors wouldn’t think twice about it, when giving them 
money, because they figured that the money was good because the 
government was backing it. 

And many people called for regulation of Fannie and Freddie, 
and called for them to be — for their debt levels to be held lower, 
and called for them to be smaller, and we ignored those calls. And 
then, in fact, they did fail, and we are now put in the position of 
having to honor what was only an implicit guarantee. 

So we could, at one point, have — at that point, we could have de- 
faulted on the debt. And a lot of it is held by China, a lot of it is 
held by American investors. We made a choice not to default, and 
now we hold the debt. 

And as you said, if you put Fannie and Freddie’s portfolios to- 
gether with all the loans they insured and so on, it comes — plus if 
you put together the other government purchases, like through 
FHA, you’re talking about $6- $8 trillion worth of mortgages that 
our government — debt offset by mortgages that our government 
owes. 

And the fact is, we’re going to — there are going to be a lot of de- 
faults. We might lose almost $1 trillion. There are estimates at 
$400 billion. It might come to almost a trillion. 

I don’t know what we can do about it now. We have committed 
ourselves to back it. Unless we default on it, we’re going to lose 
that money. We just have to prevent ourselves from ever getting 
in that position again. 

Mrs. Biggert. Would you agree, then, that the government has 
to get out of the business of financing or providing guarantees 
across the entire economy? 

Mr. Geanakoplos. The government can never be on the hook for 
such a tremendous amount of money. 

Right now, almost all the mortgage lending is being done by the 
government. There are hardly any other loans being done by the 
private sector. 

The government has to find a plan of not — the FHA plan is to 
loan at 3 percent down now. That’s again, that out-competes any 
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private lender. So instead of encouraging private lending, they’re 
discouraging private lending. 

So I think that we need a different kind of initiative that will fos- 
ter more private lending instead of government lending. 

Mrs. Biggert. Thank you. 

Then, Mr. Walker, you — given the data that you provided on gov- 
ernment debt, which is alarming, would you agree that the govern- 
ment has to get out of the business of financing or providing guar- 
antees across the entire economy? 

Mr. David A. Walker. I don’t think we can have the U.S. Gov- 
ernment get out of that activity, but I think what we really need 
to do is to make sure that the public understands, and the markets 
understand, the various aspects of the debt. 

I am guessing, if we did a survey, and let’s say we took a survey 
just of people who have business education degrees, undergraduate 
and Master’s, just that limited group, and we asked them about the 
role of Fannie and Freddie in terms of the U.S. Government, that 
most would say they are government agencies. 

We have a tremendous job to do in terms of financial literacy in 
the United States, and it’s not just people who have had no train- 
ing, in terms of understanding risk and leverage and things that 
this committee is dealing with in these hearings. 

Mrs. Biggert. So you would call for greater transparency? 

Mr. David A. Walker. Absolutely. 

Mrs. Biggert. We really have, what, two choices. One is that we 
would put them on a budget, as a government agency, and be 
under the controls of salaries and everything else; or, we would just 
turn them into a private, just a private company, and they would 
fend for themselves. 

Mr. David A. Walker. Either one of those would be a big im- 
provement from the current environment, and the — I would put it 
on budget as soon as possible, and then think about gradually 
privatizing. 

I have done a little bit of work in some of Central European 
countries in terms of privatization, and actually have a paper link- 
ing privatization and fiscal deficits. And it turns out that, for the 
most part, rising privatization needs to accompany larger Federal 
deficits. 

So I’m not sure that would be translatable to industrialized coun- 
tries, but it is something to be alerted to. 

Mrs. Biggert. Thank you. My time has expired. 

Chairman Moore of Kansas. Mr. Lee, you’re recognized for 5 
minutes, sir, if you have questions. 

Mr. Lee. Thank you very much. 

I apologize for my lateness, but I’m glad to have a chance to hear 
from some of you. 

And it’s ironic we’re talking about deleveraging of the banking 
institutions, but one of my bigger concerns is the deleveraging of 
the U.S. Government. Among the lessons that we learned from the 
financial crisis was certainly the dangers of financial concentra- 
tions. 

Many institutions relied on particular investors to roll over the 
loans, and when those investors would not oblige, over the concerns 
of the leverage of the institutions, as we all know, failures began 
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to result. These institutions were not able to finance through other 
investors, and began defaulting on their own obligations. 

When I see the Administration implementing a policy of borrow- 
and-spend, I believe there are very scary parallels to this situation. 

My background prior to coming here last year was running a 
manufacturing business, and I know a little bit about leveraging 
and being able to read a balance sheet. And if you look at our bal- 
ance sheet, it’s a frightening set of circumstances. 

Under the President’s current budget, we are on plan to borrow 
42 cents for every dollar we spend in this country. It is — if this was 
done in the private sector, I hate to tell you, the company would 
be out of business. 

In just 2 years from now, our national debt will be bigger than 
the size of our entire U.S. economy. We’re talking about close to a 
$15 trillion deficit. Our debt to GDP ratio would be at over 100 per- 
cent. And what people forget is, Greece is at 125 percent. We’re not 
far behind. 

Getting to my point here, the Chinese hold a huge amount of our 
government debt, I believe in total, in aggregate, of roughly 7 per- 
cent. My concern is, when they decide to stop financing our spend- 
ing, what ultimately could happen is the same thing that we’re see- 
ing in some of our financial institutions. The United States is going 
to have to search out for other investors. 

Ultimately, what we will see are higher interest rates, and we’re 
looking at — when you’re looking at a deficit this high, the interest 
payment alone will typically exceed what we’re paying out, for ex- 
ample, in Social Security, or what we’re doing with our national — 
with our defense. 

We have a policy here that the Administration is really, in my 
opinion, shying away from, and we have to get our fiscal house in 
order. 

Maybe I can start with Mr. Walker. Your concerns — do you agree 
that this is a real possibility with how leveraged the U.S. Govern- 
ment is? 

Mr. David A. Walker. Everything I know about — the numbers 
that you have posed are very accurate. 

I was surprised to hear you say the 7 percent. I thought the 
number was larger than that, but it may depend on calculations, 
for China. 

I am very concerned about the rise in interest rates, and I cite 
in my testimony, in the submitted testimony, work of the budget 
director previously writing about fiscal deficits causing rising inter- 
est rates. So I agree with you. 

But I don’t think we had a choice. I think — 

Mr. Lee. If you were an auditor on safety and soundness, and 
you were auditing our books, would you shut us down? 

Mr. David A. Walker. No, I wouldn’t shut us down. I would say, 
as the Comptroller General, former Comptroller General David 
Walker, has written extensively, that we need to make some dra- 
matic changes. 

One of the things I have heard him say in other presentations 
was that we need to index the age at which people collect Social 
Security. When we started Social Security originally, we said peo- 
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pie can collect at age 65, and the expectation was that you would 
live 7 years, mayhe 9 years. 

Now, the expectation is, you begin collecting Social Security, at 
age 65, and you could well be collecting it for 25 years. 

So I think, if I were the auditor — and I don’t have that training 
in accounting — I would say, “Look, we need to go back and make 
a lot of changes in how we’re committing.” 

Mr. Lee. Does anybody else want to comment? 

Mr. Acharya. Yes. I just wanted to note something that Presi- 
dent Hoenig actually mentioned earlier in the day, which is that 
the real danger we face is that the pattern of capital flows, in this 
case, money coming from China, is such that it remains very stable 
for long periods of time, and, boom, one day it will just start revers- 
ing itself. 

So— 

Mr. Lee. If that were to occur, what impact would you expect if 
that happened? 

Mr. Acharya. My sense is that it’s kind of too late to do much 
at that point. I think — 

Mr. Lee. If China stopped buying our debt, what would you 
think the short-term impact would be? 

Mr. Acharya. I think the short-term impact would be a substan- 
tial rise in the borrowing costs, compared to what we have. 

There’s a sense in which the flood of Chinese money coming in 
is a mixed blessing, which is that it’s sort of masking, actually, the 
“true” cost of our borrowing. 

Mr. Lee. It’s much like the housing market. When we had the 
bubble, nobody wanted to end the parade, and now we have China 
coming in buying our debt, and again, it’s giving us an excuse not 
to make some hard decisions in this country. 

Mr. Acharya. Absolutely. 

Mr. Lee. With that, I appreciate your comments, and I’ll yield 
back. 

Chairman MooRE OF Kansas. Thank you, sir. 

We’re going to do a second round of questions, if that’s all right. 

Professor Geanakoplos, you make some suggestions that, instead 
of monitoring leverage on a firm-by-firm basis, especially if those 
firms have an incentive to use off-balance-sheet instruments to 
hide their true leverage and risk-taking, that we should monitor le- 
verage on a transaction-by-transaction basis, looking at how much 
downpayment was used to purchase a security. 

Would you please, sir, explain how this might help us better con- 
strain excessive leverage? 

Mr. Geanakoplos. Thank you for the question. You have put it 
exactly the way I intended it. 

Everybody who borrows money, practically, has to put up collat- 
eral, so if you monitor things transaction-by-transaction, you get all 
the transactions. So you’ll find out not just about a few banks, how 
leveraged they are. You’ll find out something about the entire sys- 
tem. That’s number one. 

Number two, the transaction’s, I call it security leverage, the 
downpayment, is an accurate indicator of where the economy is 
going. 
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If you do investor leverage, you often get the opposite number. 
So take a problem where the — like we had recently. The market is 
going down, nobody is able to borrow, precisely because they have 
to put up too much collateral. 

So the actual leverage is going down in the system, but if you 
look at one of our big banks, their leverage is going up, most of 
those institutions, because they’re Lehman or Bear Stearns, just 
before they go out of business, they’re running out of equity, and 
it looks like their leverage is skyrocketing. 

If you measure investor leverage, you’re often going to get pre- 
cisely the wrong number, so just at the moment when there’s a cri- 
sis, and if anything you should be loosening leverage, their lever- 
age looks like it’s getting tighter, and the regulator might be led 
to do the exact wrong thing. 

Third, as you said, you can hide your leverage, if you’re an insti- 
tution. You put things off-balance-sheet, you can do all kinds of 
tricks. But if you’re talking about an actual transaction, the lender 
is going to want protection, so there’s going to be real collateral 
there, and you’ll Imow how much it is. You also have two people 
telling you what the leverage is. 

So for all those reasons — oh, and then lastly, if you try to set a 
15 percent rule, I think this could be quite dangerous. If you set 
a 15 percent rule for a select few institutions, the leverage will 
move. You’ll have a huge incentive to move the leverage somewhere 
else, and you’ll never be able to catch up to it. But if you’re looking 
at it, security-by-security, it has to be there. It’s something measur- 
able. 

So I think everyone would agree that transparency is tremen- 
dously important. The numbers that should be published every 
month are averages of the security leverage numbers, so the aver- 
age downpayment on a house, the average downpayment on a 
mortgage security if you buy it. 

And those numbers, if they appeared in newspapers, and gen- 
erally speaking, people would have a much more accurate picture 
of what was going on in the economy, and the regulator would have 
pressure from the public, actually, to do the right thing, because 
everybody would know where we are. 

But if you just measure a few institutions, that leverage is going 
up and down in the wrong direction part of the time, depending on 
their profitability, and not on what the borrowing conditions really 
are. 

Chairman MooRE OF Kansas. Thank you. 

Does anybody else have a comment on this? Ms. Williams 
Brown? 

Ms. Williams Brown. I would like to comment on this. 

The Systemic Risk Council concept continues to be very much in- 
dividual institution focused, but if the council is really to function 
effectively, it needs to be able to look for risk throughout the sys- 
tem, and this offers an interesting way to begin to try to peel that 
onion of looking at and identifying risk that may be building up in 
the system, that poses a systemic risk. So I think it’s an interesting 
idea. 

Chairman MooRE OF Kansas. Mr. Acharya? 
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Mr. Acharya. I would just like to add one institution that is 
being discussed, which could serve a very big role here — the Office 
of Financial Research. I think its goal should be exactly what John 
has described, which is to record the financial transactions which 
are taking place, be it issuing a new debt out there, doing a deriva- 
tives transaction. 

And the most important thing is that some of this information 
is being recorded right now, but no one is actually recording how 
much up-front payment or collateral is actually being put up when 
the transaction is being done. 

Even in our derivative contract records, we don’t have this infor- 
mation right now, so we are relying on markets’ ability to discipline 
each other, but that’s leaving a lot to the market. 

Mr. Geanakoplos. Could I add one more thought on that? 

Chairman MooRE OE Kansas. Yes, sir. 

Mr. Geanakoplos. I would just re-emphasize that point. 

So one of the ways of leveraging the system is using derivatives, 
but this — and people say it’s very hard, how to keep track of lever- 
age, when there are all these derivatives and things. 

But actually, this transaction-by-transaction approach works 
there, too, because if you write a CDS insurance contract saying 
you’ll pay if the bond defaults, you have to put up collateral for 
that, too. So we know how much collateral is being put up for that, 
as well. So you’ll cover the derivatives case, as well as leverage 
moving around, and many — it’s a principled way of getting at the 
problem. 

Chairman MooRE OE Kansas. Thank you. 

My time has expired. 

Ms. Biggert, do you have questions? 

Mrs. Biggert. Thank you, Mr. Chairman. 

Ms. Williams Brown, thank you for talking about the risk, as 
such. I hope that you would take a look at H.R. 3310, the Repub- 
lican bill, which really addresses that issue. 

In your study of leverage, did the GAO review the current status 
of the balance sheets of the GSEs, Eannie and Ereddie? 

Ms. Williams Brown. We did not include them. 

Mrs. Biggert. Can you do that? 

Ms. Williams Brown. Yes. 

Mrs. Biggert. Yes. Since Eannie and Ereddie were leveraged 
twice as much as Bear Stearns, does the GAO plan to examine why 
the GSEs were leveraged to such extremes? 

Ms. Williams Brown. We currently don’t have plans, and we 
haven’t been asked to do that, but if we were asked to do that, we 
would. 

Mrs. Biggert. Okay. Is that because it’s — there’s no reason, it’s 
just you haven’t been asked? 

Ms. Williams Brown. Correct. 

Mrs. Biggert. Okay. Would this fall within the mandate to ex- 
amine leverage in ESA? 

Ms. Williams Brown. It’s something that we could have ex- 
panded the scope to do, but on this particular mandate, we were 
given a fairly short window to do the work, so we did not specifi- 
cally include Ereddie and Eannie in our study at the time. 

Mrs. Biggert. Could I ask you to do that? 
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Ms. Williams Brown. Yes. 

Mrs. Biggert. Or, I ask you to do that. 

Ms. Williams Brown. Okay. 

Mrs. Biggert. Professor Walker, you mentioned that larger insti- 
tutions are riskier than smaller institutions based on a non-deposit 
liability to Tier 1 capital ratio. 

Is that higher risk, level of risk due to the “too-big-to-fail” status, 
or is there another issue there? 

Mr. David A. Walker. I didn’t do calculations that I guess would 
direct me immediately to “too-big-to-fail,” and I think that, when 
we go through and look at individual institutions, of the large ones, 
we see some that, where this would surely be a problem, and oth- 
ers not. So I think we would have to take it one at a time. 

The ratio that I used struck me as a way of getting at the pieces 
of the leverage and liabilities of institutions that were not deposits, 
and I’m not assuming all those deposits are insured, but they are 
different from the other aspects of the liabilities, and I wanted to 
get a handle on that. 

I should also mention, and there’s a table in my testimony show- 
ing this, that I broke large and small at $1 billion in assets, and 
with more time, I would take that apart and do considerably finer 
lines, to try to narrow down sort of where the break point would 
be. 

I’m guessing that it would be $10 billion or maybe even $25 bil- 
lion, where you would see the higher risk. 

Mrs. Biggert. With that, I yield back. 

Chairman Moore of Kansas. Thank you, Ms. Biggert, and 
thank you to our witnesses. 

I want to thank all of the witnesses for your testimony today. To- 
day’s hearing was helpful to further explore these important issues 
of debt and leverage, giving us a better sense of how we need to 
use them for responsible purposes, and not get carried away, put- 
ting our financial system and economy at risk. 

At future hearings in this series this summer, we’ll be exploring 
the importance of risk management, better understanding short- 
term markets like the repo market, financial literacy, and other 
key issues. 

I ask unanimous consent that the following items be entered into 
the record: the McKenzie Global Institute’s Report on Debt and 
Deleveraging; GAO and CIS reports on leverage; a paper on growth 
and debt by Professors Reinhart and Rogarth; and a paper on li- 
quidity and leverage by Adrian and Chen. 

The Chair notes that some members may have additional ques- 
tions for our witnesses, which they may wish to submit in writing. 
Without objection, the hearing record will remain open for 30 days 
for members to submit written questions to our witnesses and to 
place their responses in the record. 

This hearing is adjourned, and again, I thank our witnesses for 
appearing and testifying today. 

[Whereupon, at 12:47 p.m., the hearing was adjourned.] 



APPENDIX 


May 6, 2010 


(41) 



42 


Opening Statement from Chairman Dennis Moore (KS-03> 

House Financial Services Oversight and Investigations Subcommittee 
“The End of Excess (Part One): Reversing Our Addiction to Debt and Leverage” 

May 6, 2010 

The strength of our financial system and economy depends on the responsible use of credit and debt, 
built on trust between the lender and borrower that payment will be made in the future. The word 
"credit" is derived from the Latin word "credo", which simply means "I believe." While the financial 
industry complains about a lack of certainty as Congress debates financial reg reform, there is a more 
fundamental lack of trust that the American people now have in our financial system. To correct 
these two problems - this lack of certainty and understandable lack of trust - we must enact strong 
rules of the road this year so the credibility of our financial system can be restored. 

A new law, unfortunately, cannot heal our broken financial system alone. The financial industry 
must take their own steps to restore faith in their business. They must provide services their 
customers really want, and not use hidden fees or balance sheet tricks to cheat their way to the top 
again. We need to empower consumers and investors to make better financial decisions. Government 
must do its part in setting a good example, providing efficient financial oversight with limited 
resources, and getting on a path to balance the federal budget so we are not passing a massive debt to 
our children and grandchildren. 

In 1978, our combined outstanding debt across the economy - including financial firms, other 
businesses, households and local, state and federal government debt - was $3.6 trillion, or 1 57 
percent of GDP. By the end of last year, that number ballooned to $50.3 trillion, or 353 percent of 
GDP. This is the highest level of combined debt in the U.S. on record. Since 1978, our economy is 
over 6 times larger than what it was as we’ve grown on average $404 billion each year. 

But over the same timeframe, our combined debt has grown nearly 4 times as fast, adding nearly $1.6 
trillion each year, on average. Even more troubling is the rapid growth of financial sector debt, as it 
grew over 41 times larger than what it was in 1978. As GAO noted in its leverage study we will hear 
about today, Wall Street investment banks had leverage ratios of over 30-to-l compared to the largest 
commercial banks, which averaged leverage of 1 3-to-l. In good times, this means their profits were 
supercharged, but when asset prices fall, excessive leverage accelerates a firm’s failure, as we saw 
with Bear Steams and Lehman. 

Are we addicted to debt and leverage? I’m afraid we might be, and unless we take bold steps on both 
financial regulatory reform and budget reform soon, it will be much more difficult to reverse this 
troubling trend. 

When I came to Congress in 1999, it was the last two years of the Clinton Administration and we had 
budget surpluses for those two years, the first government surpluses in decades. When President 
Clinton left office, the national debt stood at $5.73 trillion. Unfortunately, the next eight years our 
national debt grew at a record pace, nearly doubling and hitting $10.7 trillion. Our economy was on 
the verge of going off the cliff as we were still reeling from TARP and the financial panic in late 
2008, and our economy was losing 750,000 jobs a month in early 2009. 
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Experts and economists from the left and right — including John McCain’s economic advisor, Mark 
Zandi — implored Congress to act with a large stimulus to stabilize the economy. So even though it 
was unpopular, the government responded by enacting the Recovery Act. And TARP was used to 
implement the Financial Stability Plan. What happened next? The economy stabilized, and slowly 
but surely we are back on track with real economic growth. Our Republican witness, Professor 
David A. Walker, agrees in his testimony, writing “our economy would be rebounding much more 
slowly than it has if we had not implemented the TARP program.” 

Congress has made strong budget reforms, passing the largest deficit reducing legislation since 1993 
in the new health care law. We’ve re-implemented statutory PAYGO, and the President established a 
Fiscal Responsibility Commission with a report due at year’s end. 

1 look forward to hearing from our witnesses on these issues today, bringing their experience and 
expertise on these matters so we can better understand how debt and leverage impacts every 
American, and what other steps Congress can take to get us back to a more stable path of economic 
growth. 


Page 2 of 2 



44 


TESTIMONY FOR UNITED STATES HOUSE OF REPRESENTATIVES 
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'THE END OF EXCESS (PART ONE): REVERSING OUR ADDICTION TO DEBT AND LEVERAGE' 

May 6, 2010 
VIRAL VACHARYA 

PROFESSOR OF FINANCE, STERN SCHOOL OF BUSINESS, NYU 

HOW BANKS PLAYED THE LEVERAGE GAME AND WHAT CAN BE DONE ABOUT IT 


"Good morning, Mr. Chairman and members of the Subcommittee. My name is Viral Acharya. I am 
a Professor at the Leonard Stern School of Business at New York University. I have worked 
extensively in the area of systemic risk of financial institutions and its prudential regulation. Along 
with my colleagues at the Stern School of Business, I have co-edited two books’ and co-authored 
several research papers (cited below) that help understand how the financial sector played the 
leverage “game" in the build-up to this crisis and what can be done about it in future. Much of what 
I say below is based on this research. Importantly, it has implications also for leverage of the 
household sector, corporations and the government. 

1. Leverage represents the oldest mode of doing financial transactions. It is natural for a lender, 
wary of what the borrower might do with the funds, to demand a flat repayment. Then, in the 
event of borrower's default, the lender forces a repayment, for instance, by liquidating the 
borrower’s collateral. This way, leverage allows finance to take place in quantities that are far 
greater than what could be intermediated in other modes, say equity financing, wherein the 
financier is exposed to the full risk of activities that the borrower undertakes and has relatively 
weak rights to force a repayment. Unsurprisingly, lending institutions - most notably, banks - 
have over time been at the forefront of contributing to finance and economic growth. 

2. And yet, we seem to witness, on a somewhat regular basis, episodes during which the financial 
intermediaries are all over-extending credit, are themselves funded with excess leverage, and 
when the economic cycle turns downward, fail in a wholesale manner, necessitating 
government interventions to ensure the orderly functioning of markets and of the real 


Acharya and Richardson (2009) and Acharya, Cooley, Richardson and Walter (2010b). 
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economy. While leverage has its bright side in expanding finance for the real economy, its dark 
side is precisely the boom and bust cycle it appears to bring vifith it. Unfortunately, this dark 
side of leverage has become enduring as with each cycle comes in place government 
intervention, accordance of explicit guarantees (such as deposit insurance) and implicit 
guarantees (such as "too big to fail" and "too systemic to fail"), and the resulting moral hazard 
from banks effectively lending with "other people's money". 

3. One of the most salient such episode was the period of 2004-2Q 2007 during which the financial 
sector in the United States, and in most parts of the Western world, had grown its balance-sheet 
at an unprecedented speed and done so mainly through leverage, rather than equity ("capital"). 
Given its scale, the bursting of this leverage boom since 3Q 2007 has proved to be particularly 
costly. To many observers, this episode has been surprising given that propensity of the 
financial sector to lever up at the expense of taxpayers has been well-recognized for some time, 
indeed, financial regulation was put in place over the past two decades, in the form of the Basel 
capital requirements, with the overall purpose of guarding financial stability against the moral 
hazard of banks taking on excessive leverage and risks.^ 

4. There were three primary failures that led to the leverage boom in spite of bank capital 
regulation. These were (i) mis- priced government guarantees to large parts of the financial 
sector; (li) ineffective enforcement that allowed capital regulation to be "arbitraged" by a 
sophisticated financial sector; and, (Hi) in some cases, just poor design of regulation. Broadly 
speaking, the end effect of these failures was that large, complex financial institutions (LCFI's) 
that were too big and too systemic to fail were operating at reported and regulatory leverage 
that was far below their true leverage (which for many institutions reached a pre-crisis high of 
25:1, in other words, 24 dollars of leverage on a 25 dollar balance-sheet). Specifically, 

o Commercial banks (the world over) exploited loopholes in the Basel capital regulation to 
park illiquid loans and mortgage-backed securities (MBS) in off-balance sheet entities 
that were financed with close to 100% leverage. The off-balance sheet entities had 
direct recourse to the sponsor banks' balance sheets in case loans and MBS went bad. 
More than 90% of the commercial banks did not pay any fee between 1997 and 2006 
for issuing deposits with federal deposit insurance.^ 


^ Acharya, Cooley, Richardson and Walter (2010a) provide a much longer historical context of this view, explaining 
how the Banking Act of 1934 in the United States prudently combined the creation of the Federal Deposit 
insurance with investment restrictions on commercial banks via the Glass-Steagall Act. Over time, however, the 
Glass-Steagall Act was informally, and eventually formally, repealed. One advantage of the proposed "Voicker 
rule" that recommends separation of proprietary trading from other banking activities is to ensure that access to 
government-insured deposits does not fund highly cyclical and speculative trading activities. 

^ See Acharya, SchnabI and Suarez (2009) for a detailed description of the "regulatory arbitrage" involved in setting 
up of these off-balance sheet entities (asset-backed commercial paper - ABCP - conduits). Authors refer to these 
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o Investment banks - the so-called "broker dealers" of the United States - were allowed 
to employ internal risk-assessment models that essentially ignored any downside risks. 
This way they managed to hold more and more of sub-prime linked MBS, financed 
almost entirely with overnight debt, 

o Government-sponsored enterprises (GSEs) in the United States - Fannie and Freddie, in 
particular, joined the fray too, raising leverage with the implicit government guarantee 
but without paying for the guarantee, and engaging in hedge-fund style purchases of 
illiquid, sub-prime backed MBS, 

o A traditional insurance firm in the United States sold guarantees on the risk of default 
on loans and mortgages made in most parts of the world {and their re-packaged 
versions), but kept aside relatively little in terms of reserves or liquidity. This was 
achieved by picking its own regulator to ensure it could remain weakly capitalized even 
while guaranteeing over half a trillion of notional amount of credit risk. 

Much of this leverage growth happened in the "shadow banking world", the less-regulated (or 
un-regulated) part of the financial sector consisting of off-balance sheet entities, repurchase 
agreements between financial institutions and over-the-counter (OTC) derivatives. Also, for 
most part, the leverage was extremely short-term in nature, to be rolled over at overnight or 
weekly frequencies. Such levels and forms of leverage exposed the financial system to great risk 
from a secular economic downturn and reduction in the ability to continue borrowing, especially 
because the leverage had been used to finance and hold risky and illiquid MBS, much backed by 
sub-prime loans, whose values fell dramatically with the downturn.'* 

5. Thus, facilitated by access to explicit or implicit government guarantees in raising leverage and 
unconstrained by weak or poorly designed capital requirements, LCFI's took a cheaply-financed, 
massive one-way bet on the economy, what my colleagues and I call "manufacturing tail risk".^ 
The willingness of the LCFI's to take on such tail risk, in turn, allowed mortgage originators to 
make bad loans and simply pass them down the chain to LCFI's, who together held over 50% of 
the AAA-rated tranches of sub-prime MBS, securities that would be super-safe only if there was 
not a secular downturn In house prices. As a result, when this tail risk materialized in 3Q 2007, 
the balance sheets of these institutions were so heavily leveraged, so illiquid, and so large (11 
financial firms controlling over 60% of economy's assets) that in most cases, the government or 
the Federal Reserve had to backstop some or all of the losses. 


entities as a form of "securitization without risk transfer". Effectively, commercial banks had employed 
securitization to concentrate rather than disperse risks from their balance sheets. 

^ Adrian et al (2010) document that shadow banking assets grew from an amount dose to zero in 1980 to 
somewhere between $15 to $20 trillion by 2008. 


Acharya, Cooley, Richardson and Walter (2010a). 
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6. What can be done about this leverage game and the attendant boom and bust cycle? It is 
clearly important to limit the contingencies under which government guarantees have to be 
accorded to the financial sector. This requires improving the ability of regulators to wind down 
LCFTs when they get into trouble.® In interest of time and space, however, I focus here only on 
those regulatory options that deal directly with leverage growth in good times. A key lesson is 
that financial sector regulation needs to take on a macro-prudential role, and not just a micro- 
prudential one: Simply ensuring the safety of each individual bank is not sufficient to ensure 
stability of the financial system. Banks may seem safe individually but be perfectly correlated, 
e g., all bet on the housing market. To address this, supervision conducted by the regulators 
(the Federal Reserve and/or the proposed Financial Stability Oversight Council), should 
examine leverage and asset exposures of the financial sector as a whole. 

7. Two important steps in this direction would be the following: 

o Current Basel capital regulation does not take any account of the liability structure of 
a financial firm's balance-sheet. This is a major shortcoming that should be addressed. 
There are three ways to proceed: 

■ Tax leverage: This would be akin to one of the levies recently proposed by the 
International Monetary Fund. By itself, it reduces (or eliminates) the corporate 
tax deductions given to the taxed part of leverage. Its significant weakness is 
that it takes no account of differences in asset holdings of financial institutions 
and may in fact constrain certain types of financial intermediation. 

• Introduce leverage caps: This approach seems somewhat more prudent and has 
been successfully adopted by other countries, most notably Canada. Even at 
the worst point of the crisis, stable banks such as JPMorgan Chase and HSBC had 
assets to equity ratios that did not exceed 15:1. A leverage cap to not exceed 
such a limit also has the advantage of being simple to harmonize internationally. 

• Combine leverage information in supervisory stress tests: The Federal Reserve 
System is considering whether to perform on an ongoing basis a supervisory 
"stress test" (similar to the one it conducted in Spring 2009) with the objective 
of ensuring that systemically important financial institutions have sufficient 
capital buffers to withstand losses in extreme economy- and market-wide 
scenarios. Such a test could also take account of short-term, rollover nature of 
liabilities of these institutions, and with better transparency, also include 
contingent liabilities through derivative contracts. 

o The regulation of the "shadow banking world" needs to be brought in synchronization 
with the on-balance sheet regulation of financial firms. This is because banks may be 


The full range of available options is discussed in Acharya, Cooley, Richardson and Walter (2010b). 
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arbitraging limits of capital regulation and supervision so that leverage and risks show 
up in the shadow banking world rather than on bank balance-sheets. Further, any 
attempt to regulate leverage that Ignores the shadow banking world would only lead to 
even more growth In regulatory arbitrage activity and off-balance sheet leverage. 
Avoiding this requires regulation to expand its scope to off-balance sheet entities, 
money market funds, repurchase agreements, and derivatives that remain over-the- 
counter even after proposed migration to centralized clearinghouses. At the least, 
greater transparency of the shadow banking world needs to be legislated so that 
regulators have timely information to understand the full risk and leverage exposure of 
regulated entities. Some timely disclosures of aggregated risk and leverage reports can 
also help strengthen market discipline that financial firms impose on each other. 

8. It would be inaccurate, however, to put all blame of the crisis on the financial sector. While the 
financial sector offered, households stood ready to take on leverage, not just to own houses but 
also to consume. Indeed, the ratio of household debt to home values in the United States stood 
at a staggering 89% in 2008 compared to just 68% In 2005, and 56% twenty years earlier, in 
1985. However, losing control of the financial sector's leverage ruled out a potentially effective 
tool that regulators had to protect the economy from the household urge to borrow. 

9. Interestingly, while there is hope that defter regulation of the financial sector can constrain 
household (and corporate} leverage, there is less of such hope with regard to constraining the 
growing leverage of the government balance-sheet. The ratio of government debt to GDP in 
the United States is now approaching 100% (and by some other measures, close to 120%, its 
level in 1945 following the World War II). The steady rise in government debt to GDP ratio since 
2001 (when it was under 40%) Is an alarm for concern as the economy's recovery remains 
practically jobless, house prices stagnant, and global economy fragile. Any further rise In federal 
leverage is unlikely to be sustainable in wake of a significant global shock (such as further 
weakening of sovereigns in the Euro-zone or slowdown of economic growth in Asia). There are 
at least three responses that warrant consideration. 

o First, as a part of its stimulus, government has provided a non-trivial quantity of 

guarantees to the financial sector and the GSEs. Fiscal planning should take account of 
these guarantees and recognize that government's contingent leverage is significantly 
higher than its current leverage. Wherever possible, the government should plan for a 
graceful exit from the guarantees. 

o Second, the GSE's have out-lived their original purpose and In search of a new business 
model starting 2004, have imposed a huge cost on the taxpayers at large. There is no 
certainty that this won't happen again. Indeed, the reform of the GSE's has been 
excluded in proposals being discussed for financial sector regulation. The mandate of 
GSE's should be restricted right away to the original objective of guaranteeing only the 
highest-quality mortgages. Their hedge-fund style functions should be disbanded 
altogether. This would be like "tying Odyseeus to the mast" so that we do not give in to 
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the "call of the sirens", in this case, the American dream of universal home ownership, 
which has by most indications also out-lived its utility at this stage of growth and 
development of the United States. 

o While the status of the United States Dollar as the reserve currency ensures that capital 
flows into the United States facilitate the fiscal stimulus of the economy, this status and 
inflows should not be taken for granted. If the government balance-sheet looks 
increasingly leveraged to the rest of the world in future, as did the financial sector's 
balance-sheet starting the second half of 2007, there is the risk of significant reversal of 
capital flows and pressure on ability to borrow any further except at elevated costs. 
Fiscal restraint may now be necessary, even if that entails a somewhat slower recovery. 

10. In Conclusion, the most recent leverage-fueled boom and bust cycle can be traced at its roots in 
government guarantees and ineffective capital regulation of the financial sector. The cycle 
ensnared most of the financial and the household sector, put at risk the corporate sector, and 
exposed the indebtedness of the government balance sheets worldwide, and in particular, also 
in the United States. The desired prudential response now - from households, corporations, 
financial firms, and the government - is the same as what is always necessary to avoid a costly 
leverage cycle: to save for a rainy day!" 
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Securitization Without Risk Transfer' 

Viral V. Acharya^, Philipp Schnabl’, and Gustavo Suarez'* 

First draft; March I, 2009 
This draft: April 15, 2010 


Abstract 

We analyze asset-backed commercial paper conduits which played a central role in the 
early phase of the financial crisis of 2007-09. We document that commercial banks set up 
conduits to securitize assets worth $1.3 trillion while insuring the newly securitized assets 
using guarantees. The guarantees were structured to reduce bank capital requirements, 
while providing recourse to bank balance sheets for outside investors. Consistent with 
such recourse, we find that during the first year of the crisis, asset-backed commercial 
paper issuance fell and spreads increased, especially for conduits with weaker guarantees, 
riskier banks, and lower quality assets; that banks with more exposure to conduits had 
lower stock returns; and that losses from conduits remained with banks rather than 
outside investors. These results suggest that banks used this form of securitization to 
concentrate, rather than disperse, financial risks in the banking sector while reducing their 
capital requirements. 


' Authors are gratefiil to Matt Richardson, Marti Subrahmanyam, Dan Covitz, Nellie Liang, and faculty 
members at Stem School of Business, New York University for discussions on the topic and to research 
staff at Moody’s and Fitch Ratings for detailed answers to our queries. We thank David Skeie and Dennis 
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Amit Sem (discussants) and seminar participants at the 2010 Meeting of the American Finance 
Association, the Stockholm Institute of Financial Research Conference on the Financial Crisis of 2007-09, 
the European Winter Finance Conference 2010, the European Central Bank, the SEC, the Federal Reserve 
Banks of New York and Richmond, New York University, the University of Southern California, and the 
University of North Carolina at Chapel Hilt. This paper represents the views of the authors and not 
necessarily those of the Federal Reserve System or its Board of Governors. 
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vachaiva@,stem.nvu.edu . Acharya is also a Research Affiliate of the Centre for Economic Policy Research 
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Securitization was traditionally meant to transfer risks from the banking sector to 
outside investors and thereby disperse financial risks across the economy. Since the risks 
were meant to be transferred, securitization allowed batiks to reduce regulatory capital, 
except on pieces they retained, typically the first-loss piece in order to ensure they had 
some “skin in the game”. However, in the period leading up to the financial crisis of 
2007-09, banks increasingly devised securitization methods that allowed them to 
concentrate risks on their balance sheets, and yet did not hold much capital against these 
risks, a practice which eventually led to the largest banking crisis since the Great 
Depression. In this paper, we analyze one form of securitization, namely asset-backed 
commercial paper conduits (henceforth, conduits), as an example of how banks exposed 
themselves to such under-capitalized risks. 

Conduits are special purpose vehicles set up primarily by large commercial banks. 
Conduits exhibit a significant maturity mismatch between assets and liabilities as they 
mostly hold medium- to long-term assets, which are financed by issuing short-term asset- 
backed commercial paper. Conduits are thus similar to regular banks in many ways and 
form an integral part of financial intermediation that has over time come to be called 
"shadow banking”. Put simply, shadow banking is that part of the intermediation sector 
that performs several functions that we traditionally associate with commercial and 
investment banks, but which runs in the “shadow” of the regulated banks in that it is off- 
balance sheet and less regulated.^ As shown in Figure 1, before the financial crisis, asset- 

* Adrian et al (2010) document that shadow banking assets grew from an amount close to zero in 1980 to 
somewhere between $15 to $20 trillion by 2008. In 2007, conduits represented about 25% of total assets 
newly transported to shadow banking. In terms of the stock of assets, as of July 2007, conduits held over 
$1.2 trillion, compared to securities lendingof $0.6 trillion, broker-dealer repo of $2.5 trillion, and financial 
commercial paper of $0.8 trillion. 
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backed commercial paper grew from US$650 billion in January 2004 to US$1.3 trillion 
in July 2007. At that time, asset-backed commercial paper was the largest short-term 
debt instrument in the United States. For comparison, the second largest instmment was 
Treasury Bills with about $940 billion outstanding. However, the rise in asset-backed 
commercial paper came to an abrupt end in August 2007. 

On August 9, 2007, the French barrk BNP Paribas halted withdrawals from three 
funds invested in mortgage-backed securities and suspended calculation of net asset 
values. Even though defaults on mortgages had been rising throughout 2007, the 
suspension of withdrawals had a profound effect on the asset-backed commercial paper 
market.^ As shown in Figure 2, the interest rate spread of overnight asset-backed 
commercial paper over the Federal Funds rate increased from 10 basis points to 150 basis 
points within one day of the announcement. Subsequently, the market experienced the 
modern-day equivalent of a bank run and asset-backed commercial paper outstanding 
dropped from $1.3 trillion in August 2007 to $833 billion in December 2007. Apparently 
investors in asset-backed commercial paper, primarily money market funds, became 
concerned about the credit quality and liquidation values of collateral backing asset- 
backed commercial paper and stopped refinancing the maturing asset-backed commercial 
paper. 


® The announcement read: “[T]he complete evaporation of liquidity in certain market segments of the US 
securitization market has made it impossible to value certain assets fairly regardless of their quality or 
credit rating [. . . ] Asset-backed securities, mortgage loans, especially subprime loans, don't have any buyers 
[. . .] Traders are reluctant to bid on securities backed by risky mortgages because they are difficult to sell 
( , . ) The situation is such that it is no longer possible to value fairly the underlying US ABS assets in the 
three above-mentioned funds.” (Source; “BNP Paribas Freezes Funds as Loan Losses Roil Markets,” 
Bloomberg.com, August 9, 2008). 
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Our main conclusion in this paper is that, somewhat surprisingly, this crisis in the 
asset-backed commercial paper market did not result (for the most part) in losses being 
transferred to outside investors in asset-backed commercial paper. Instead, the crisis had 
a profoundly negative effect on commercial banks because banks had insured outside 
investors in asset-backed commercial paper by providing guarantees to conduits, which 
required banks to pay off maturing asset-backed commercial paper at par. Effectively 
banks had used conduits to securitize assets without transferring the risks to outside 
investors. 

We establish this finding of securitization without risk transfer using a hand- 
collected panel dataset on the universe of conduits from January 2001 to December 2009. 
We document and describe the structure of the guarantees that effectively created 
recourse from conduits back to bank balance sheets. These guarantees were explicit 
legal commitments to repurchase maturing asset-backed commercial paper in case 
conduits could not roll their paper, not a voluntary form of implicit recourse.’ The 
guarantees were mostly structured as “liquidity enhancements”, a design that would 
reduce their regulatory capital requirements to at most a tenth of capital required to hold 
for on-balance sheet assets. For the majority of conduits, the guarantees were structured 
to cover the assets’ credit and liquidity risks and absorb all possible losses of outside 
investors. Hence, this form of securitization practically retained the risks of the 
securitized assets with banks rather than outside investors. For a minority of conduits, 
the guarantees did not cover all of the assets’ liquidity and credit risks and required banks 
to cover only a share of the losses. 

’ However, there was some scope for implicit recourse in the case of weaker credit guarantees. 
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Consistent with the motive for setting up conduits being one of regulatory 
arbitrage, we find that most guarantees were structured as liquidity enhancements. We 
show that sponsoring institutions other than commercial banks (which among financial 
institutions are subject to the most stringent capital requirements) were far less likely to 
use such structures. Also, we note that the growth of asset-backed commercial paper 
stalled in 2001 after U.S. bank regulators discussed an increase in capital requirements 
for conduit guarantees (following the failure of Enron which had employed conduit-style 
structures to create off balance-sheet leverage) and picked up again after regulators 
decided against the increase in 2004. We also note that banks based in countries such as 
Spain and Portugal that do not allow such regulatory arbitrage do not sponsor conduits. 

Next, we examine the effect of guarantees on the conduit’s ability to roll over 
maturing asset-backed commercial paper. We use a novel conduit-level data set to study 
daily issuances and spreads of asset-backed commercial paper both before and after the 
start of the financial crisis. We show that starting August 9, 2007, conduits experienced 
substantial widening of spreads and a decline in asset-backed commercial paper 
outstanding (or in other words, a decrease in their ability to roll over maturing asset 
backed commercial paper). We show that conduits with weaker guarantees had a larger 
decline in outstandings and a larger increase in spreads after the start of the financial 
crisis. The result is robust to controlling for observable asset categories, which suggest 
that the strength of the guarantee does not simply proxy for the quality of conduit assets. 
We further find that the results are stronger for riskier banks (as measured by credit 
default swap spreads). These results suggest that the lack of risk transfer, as measured by 
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the strength of guarantees, is centra! to conduits’ ability to roll-over asset-backed 
commercial paper after the start the financial crisis. 

We then examine the extent of realized risk transfer by analyzing whether 
investors could rely on the guarantees offered by financial institutions during the crisis. 
We take the perspective of an investor that was holding asset-backed commercial paper at 
the start of the crisis and examine whether the investor suffered losses by not refinancing 
maturing asset-backed commercial paper. Using announcement data from Moody’s 
Investors Services, we identify all conduits that defaulted on asset-backed commercial 
paper in the period from January 2007 to December 2008. We find that all outside 
investors covered by strong guarantees were repaid in full. We find that investors in 
conduits with weak guarantees suffered small losses. In total, only 2.5% of asset-backed 
commercial paper outstanding as of July 2007 entered default in the period from July 
2007 to December 2008. Hence, about 97.5% of losses on conduit assets remained with 
sponsoring banks. Assuming loss rates of 5% to 15%, we estimate that commercial 
banks suffered losses of $68 billion to $204 billion on conduit assets. 

Lastly, we examine the impact of conduit exposure on bank stock returns. To 
identify the impact of conduit exposure separately from other bank observables, we focus 
on a narrow event window around the start of the financial crisis on August 9, 2007. An 
increase in conduit exposure (measured as the ratio of asset-backed commercial paper to 
bank equity) from 0% to 100% (e.g.. Wells Fargo to Citibank) reduced stock returns by 
1 .5 percentage points in a three-day window around the start of the financial crisis. The 
effect of conduit exposure on stock returns increases to 2.9 percentage points when we 
expand the event-window to one month. The result is robust to using alternative 


- 5 - 



57 


measures of conduit exposure and controlling for a large set of observable bank 
characteristics. 

We note that the lack of ex-post risk transfer to conduit investors coupled with the 
ex-ante structure of guarantees that allowed close to zero capital requirements is highly 
suggestive of leverage-seeking or capital-reducing incentives on parts of commercial 
banks. Equally important, the lack of risk transfer suggests that any explanation of the 
financial crisis must explain why banks chose to concentrate under-capitalized risks in 
this manner. In particular, it is not sufficient, and in fact is likely inadequate, to simply 
assert that banks ereated “safe” assets, which were sold to uninformed outside investors, 
and that these assets turned out to be risky. 

We emphasize that all of our evidence on the performance and effects of conduits 
is necessarily ex post. It is possible that ex ante it was efficient for individual banks to 
build up leveraged exposures through conduits. It is equally possible that ex ante the 
risks of guarantees were ignored by bank management due to poor risk management that 
did not keep pace with that of financial engineering, or ineffective corporate governance, 
or simply short-termism - phenomena that may have been the result of deeper underlying 
causes such as increased competition in banking activities, resulting erosion of margins 
and franchise values, and the moral hazard due to government guarantees such as deposit 
insurance and the too-big-to-fail doctrine. Investigating these underlying causes is an 
important question for future work. 

The remainder of this paper is organized as follows. Section 1 presents the 
related literature. Section 2 discusses the institutional background. Section 3 provides 
our theoretical framework. Section 4 presents the data and discusses our empirical 
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results. Section 5 analyzes the incentives of banks to set up conduits. Section 6 
concludes. 

1. Related literature 

Gorton and Souleles (2005), Gorton (2008), Brunnermeier (2009), and 
Kacperczyk and Schnabl (2009) provide examples of maturity transformation outside the 
regulated banking sector. Our focus, in contrast to theirs, is to provide an in-depth 
analysis of the structure of asset-backed commercial paper conduits: how risk transfer 
was designed to take place through conduits and how it materialized and contributed to 
the start of the financial crisis of 2007-09. 

Ashcraft and Schuermann (2008) present a detailed description of the process of 
securitization of subprime mortgages, of which conduits were one component. Nadauld 
and Shetland (2008) study the securitization by investment banks of AAA-rated tranches 
- “economic catastrophe bonds” as explained by Coval et al. (2008) - and argue that the 
change in the SEC ruling regarding the capital requirements for investment banks spurred 
them to engage in excessive securitization. Nadauld and Shetland (2008) view the banks 
as warehousing these risks for further distribution whereas Shin (2009) argues that banks 
were concentrating highly-leveraged risk exposures (given the low capital requirements) 
by so doing. 

Our view in this paper is more along the lines of Shin (2009), Acharya and 
Richardson (2009), and Acharya and Schnabl (2009a), that banks were securitizing 
without transferring risks to outside investors, and in particular, conduits were a way of 
taking on systemic risk of the underlying pool of credit risks. In an analysis focused on 
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the economic causes of the increasing propensity of the financial sector to take such risks 
(in one class of conduits - the “credit arbitrage” vehicles), Arteta et al. (2008) provide 
evidence consistent with government-induced distortions and corporate governance 
problems being the root causes (see also the arguments in Calomiris (2009)). Beltratti and 
Stulz (2009) examine bank stock returns during the financial crisis and find that stricter 
country-level capital regulation is correlated with better bank performance during the 
crisis. Covitz et al. (2009) use data on asset-backed commercial paper and show that the 
decline in securitized assets was driven by both market-wide factors and program 
tundamentals. 

Our results on the difficulty in rolling over asset-backed commercial paper and 
the rise in their spreads are somewhat akin to the analysis of the run on the repo market 
by Gorton and Metrick (2009). They document that a counterparty risk measure for the 
banking sector as a whole, the “LIB-OIS” spread, explained over time the variation in the 
credit spreads of a large number of securitized bonds and the rise in repo haircuts, that is, 
the difference between the market value of an asset and its secured borrowing capacity. 
However, there are important differences between our “laboratory” and theirs. While 
conduits resemble repo transactions to some extent, the presence of explicit guarantees to 
conduits by sponsoring financial institutions establishes a direct linkage between the 
ability to issue commercial paper and the guarantee provided by the sponsor. We can 
therefore test directly for the impact of the guarantees on commercial paper issuance and 
spreads using variation across and within conduit sponsors over time, rather than relying 
on market- wide measures of banking sector health. 
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2. Institutional Background 
2.1. Conduit structure 

Figure 3 illustrates the typical conduit structure. A conduit is set up by a 
sponsoring financial institution (henceforth, sponsor). The sole purpose of a conduit is to 
purchase and hold financial assets from a variety of asset sellers. The conduit finances 
the assets by selling asset-backed commercial paper to outside investors such as money 
market funds or other “safe asset” investors. 

Conduits typically exhibit a significant maturity mismatch. Most of the conduit 
assets are medium- to long-term assets with maturities of three to five years. Most of the 
conduit liabilities are asset-backed commercial paper with a maturity of 30 days or less. 
Conduits regularly roll over their liabilities and use proceeds from new issuances of 
asset-backed commercial paper to pay off maturing asset-backed commercial paper. 

Most conduits minimize their credit risk by holding a diversified portfolio of high 
quality assets. Typically, they are restricted to purchasing AAA-rated assets or unrated 
assets of similar quality. Some conduits exclusively purchase unrated assets originated 
by their sponsoring financial institutions. Other conduits mostly purchase securitized 
assets originated by other financial institutions. Many conduits combine the two 
strategies by purchasing both securitized and unsecuritized assets from several financial 
institutions. 

Outside investors consider asset-backed commercial paper a safe investment for 
tliree reasons. First, the pool of conduit assets is used as collateral to secure the asset- 
backed commercial paper. Second, the conduit’s sponsor provides guarantees to the 
conduit, which ensures that the sponsor repays maturing asset-backed commercial paper 
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in case the conduit is unable to pay off the maturing paper itself. Third, asset-backed 
commercial paper is very short-term, so that investors can easily liquidate their 
investment by not rolling over maturing asset-backed commercial paper. 

Conduits can generate significant risks for the sponsor. The sponsor’s guarantee 
typically covers the conduit’s roll-over risk, which is the risk that a conduit cannot 
refinance maturing commercial paper, possibly because of a deterioration of conduit asset 
values. In that case, the sponsor has to assume the losses from lower asset values, 
because under the guarantee sponsors are required to repurchase assets at par. In 
exchange for assuming this risk, the sponsor receives the conduit profits. 

From an incentive perspective, the use of guarantees to align risks and rewards 
within the sponsor is consistent with the optimal allocation of control rights under 
asymmetric information. Sponsors often use conduits to purchase assets originated by 
their customers, their own origination department, or other close parties, and may be 
better informed about asset quality than outside investors. The use of guarantees thus 
avoids the incentive problem inherent in other forms of securitization, in which the asset 
originator transfers most of the risks associated with the assets to outside investors. 
Instead guarantees ensure that sponsors have strong incentives to screen the conduit’s 
asset purchases (e.g. see Ramakrishnan and Thakor (1984), Calomiris and Mason (2004) 
and Keys et al. (2009)). 

The guarantees are also important because they ensure that asset-backed 
commercial paper qualifies for the highest available rating from accredited national rating 
agencies. The high ratings are important because the main purchasers of asset-backed 
commercial paper are money market fiinds, which are legally restricted to invest in 
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securities with such ratings (Kacperczyk and Schnabl (2009)). Hence, the key issue with 
guarantees is whether the recourse of conduits to sponsor bank balance sheets is 
recognized as balance sheet risk and capitalized adequately. 

2.2. Type of guarantees 

Conduit sponsors use four different types of guarantees which provide different 
levels of insurance to outside investors. The four types of guarantees, ranked from 
strongest to weakest, are full credit guarantees (“full credit”), full liquidity guarantees 
(“full liquidity”), extendible notes guarantees (“extendible notes”), and guarantees 
arranged via structured investment vehicles (“SIV”). We briefly describe the structure of 
each guarantee. 

Full credit guarantees arc guarantees that require the sponsor to pay off maturing 
asset-backed commercial paper independent of the conduit’s asset values. As discussed 
in more detail below, from a regulatory perspective, full credit guarantees are considered 
equivalent to on-balance sheet financing because they expose banks to the same risks as 
assets on the balance sheet. In practice, these guarantees are infrequently used by 
financial institutions that have to satisfy bank capital requirements but are more common 
among financial institutions that follow other forms of capital regulation. 

Full liquidity guarantees are similar to full credit guarantees with the main 
difference being that the sponsor only needs to pay off maturing asset-backed commercial 
paper if the conduit assets are not in default. Hence, there is a possibility that full 
liquidity guarantees expire before the asset-backed commercial matures. However, full 
liquidity guarantees are structured to make this event highly unlikely. As discussed in 
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detail below, the key idea is to define asset default as a function of a slow-moving 
variable such that the asset-backed commercial paper expires prior to the date at which 
the assets are declared in default. Indeed, as we show below, throughout the entire 
financial crisis there is not a single instance in which a full liquidity guarantee expired 
before the assets were declared in default. 

Extendible notes guarantees are similar to full liquidity guarantees with the main 
difference being that the conduit issuer has the discretion to extend maturing commercial 
paper for a limited period of time (usually 60 days or less). By extending the maturity of 
the commercial paper, it is more likely that the conduits assets are in default before the 
commercial paper matures. From the viewpoint of an outside investor, extendible notes 
guarantees are therefore riskier than fall liquidity guarantees. This guarantee was used by 
financial institutions with lower financial strength and by conduits with ex-ante higher 
quality assets. 

SIV guarantees are also similar to fall liquidity guarantees with the main 
difference being that SIV guarantees only cover a share of the conduit liabilities (usually 
around 25%). However, conduits with SIV guarantees also issue longer-maturity debt 
such as medium-term notes and subordinated capital notes. Since SIV guarantees do not 
cover all conduit liabilities, we consider SIV guarantees as providing partial insurance to 
outside investors. SIV guarantees were primarily used by commercial banks and other 
financial institutions to cover higher quality assets. 

The partial transfer of risk, as in the case of extendible notes and SIVs guarantees, 
is consistent with security design models. In contrast, lack of any risk transfer, as in the 
case of fall credit and fall liquidity conduits is at odds with such models unless the 
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underlying assets are mostly all of low quality, an unlikely scenario especially when these 
conduits were set up. 

3. Theoretical Framework 

The economic rationale for imposing capital requirements on banks comes from 
the premise that individual banks do not internalize the costs their risk-taking impose on 
other parts of the economy, in particular, other banks and the real sectors. For example. 
Diamond and Rajan (2000) explain why the market discipline provided by demandable 
debt may have to be counteracted with bank capital when bank assets contain aggregate 
risk. Acharya (2001) focuses on collective risk-shifting by banks in the form of herding 
to exploit their limited liability options and higher capital requirements on aggregate 
risky assets can serve as a way to counteract this incentive. Indeed, Gordy (2003) 
provides the foundation for the Basel I capital requirement framework based on the 
assumption that each bank is holding a diversified portfolio of economy-wide loans, 
thereby holding aggregate risk, and the job of the Basel I capital weights is to ensure that 
the resulting aggregate risk does not erode bank capital beyond a desired likelihood. 

In effect, capital requirements increase the bank cost of capital with the intention 
of preventing them from undertaking certain risks that would otherwise seem privately 
attractive to banks. For instance, banks inherently perform maturity transformation, 
which is to borrow short and lend long. However, both on their (uninsured) liabilities and 
asset side, they are typically exposed to aggregate risk. To the extent that banks make 
profits by earning interest margins on the asset side over and above their cost of 
financing, they have a private incentive to raise leverage to reduce the cost of financing 
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and undertake greater aggregate risk so as to earn higher risk premiums. In a world with 
imperfectly imposed capital requirements, banks would thus have incentives to 
"arbitrage" regulation and devise ways of sjmthesizing leveraged exposures to aggregate 
risks. In this paper, we examine this regulatory arbitrage hypothesis to explain the 
structure and performance of asset-backed commercial paper conduits. In particular, we 
test three hypotheses. 

The first hypothesis is that commercial banks set up conduits to minimize 
regulatory capital requirements. In particular, commercial banks set up more conduits, 
and more so, with guarantees. This is because (i) banks taking deposits may have a 
natural advantage in providing guarantees (e.g., lines of credit), as argued by Kashyap, 
Rajan and Stein (2002), or because commercial banks have access to federal deposit 
insurance which causes economy's savings to move into bank deposits during times of 
aggregate stress, as documented by Gatev and Strahan (2005) and Permacchi (2006); and, 
(ii) commercial banks are subject to strictest capital requirements in the financial sector 
and thus have greater benefits from regulatory arbitrage. Conversely, sponsors other than 
commercial banks set up conduits with weaker or no guarantees, and must substitute for 
absence of guarantees by choice of better assets, so that ex ante conduits with different 
guarantees reflect similar levels of risk or costs of borrowing. 

The second hypothesis is that, ex post, when asset quality deteriorates and there is 
credit and liquidation risk to assets, conduits experience a "run" from their short-term 
credit providers, experiencing reduced ability to roll over debt and at higher spreads. The 
cost of redeeming debt that could not be rolled over and higher spreads are borne by 
conduit sponsors. The impact of asset quality deteriorates is larger for (i) weaker 
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guarantees; (ii) weaker sponsor banks; and (iii) assets affected worst by the economic 
shock. 

The third hypothesis is that no realized losses are passed on to creditors of 
conduits that are guaranteed, with some losses passed on to creditors of other conduits. 
Banks with greater exposure to conduits (relative to their size) experience worse stock 
returns once the run on conduits is initiated. 

Put together, these hypotheses amount to establishing that a significant part of the 
conduit activity is a form of securitization without risk transfer, that is, a way for banks to 
concentrate aggregate risks rather than disperse them, and do so in an under-capitalized 
manner. 

4. Empirical Analysis 

4.1. Data and Summary Statistics 

We use several different data sources for the analysis in this paper. We start by 
collecting ratings reports for asset-backed commercial paper conduits that cover all 
conduits rated by Moody’s Investors Service for the period from January 2001 to 
December 2009. During this period, Moody’s Investors Service issued reports on 938 
conduits. The rating reports are typically three to five pages and contain information on 
conduit sponsor, conduit type, conduit assets, credit guarantees, and a verbal description 
of the conduit. Moody’s Investors Service publishes the first report when a conduit 
receives its first rating and subsequently updates the reports annually. For some larger 
conduits, Moody’s Investors Service also publishes monthly monitoring reports. 

Monthly reports are typically one page and comprise information on conduit size, 
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guarantees, and conduit assets. In addition, Moody’s Investors Service publishes a 
quarterly spreadsheet that summarizes basic information on all active conduits. 

Our dataset is the universe of conduits collected from Moody’s Investors 
Service’s quarterly spreadsheets. We augment the dataset with information collected 
from the ratings reports. Some conduits have more than one observation because they 
have funding operations in both U.S. dollars and Euro. Since the funding operations 
belong to the same conduit, we merge these observations. We drop asset-backed 
commercial paper issued by collateralized debt obligations because their credit 
guarantees are not comparable to the rest of the sample (292 out of 9536 observations). 

We merge this data set with a proprietary data set on all asset-backed commercial 
paper transactions conducted in the United States from January 2007 to February 2008. 
The data set contains 777,758 primary market transactions by 349 conduits over 292 
trading days. The data are provided by the Depository Tmst and Clearing Corporation 
(DTTC), the agent that electronically clears and settles directly- and dealer-placed 
commercial paper. For each transaction, DTCC provides the identity and industry of the 
issuer, the face and settlement values of the transaction, and the maturity of the security. 

Using the DTCC data, we compute prices and quantities for asset-backed 
commercial paper. We compute overnight spreads as the yield on asset-backed 
commercial paper minus the federal funds target rate. We calculate the conduit-level 
weekly growth as the percentage change in asset-backed commercial paper. We merge 
the DTCC data set with the Moody’s Investors Service data set. 

We then use the Moody’s rating reports to identify the sponsoring institution that 
is providing guarantees to the conduit. We first identify the type of sponsor (e.g., 
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commercial bank, mortgage originator, structured finance group, monocline, etc.). If the 
sponsoring institution is a commercial bank, we look for the sponsor in the bank data set 
Bankscope. If we cannot identify a sponsor via Bankscope, we conduct an internet 
search. We match the sponsor to the consolidated financial company (e.g., we match 
conduits sponsored by Citibank South Dakota to Citigroup). 

We construct a data set of the 300 largest banks as of January 2007 using the 
Bankscope database. If a consolidated company and its subsidiaries have more than one 
entry in Bankscope, we only keep the consolidated company. We use the ISIN identifier 
to match Bankscope data to share price data and stock return data from Datastream. If a 
bank does not have an ISIN identifier, we verify with the company website that the bank 
is not listed on a stock exchange. This data set allows us to compare banks that sponsor 
asset-backed commercial paper conduits with banks that do not sponsor asset-backed 
commercial paper conduits. 

Finally, we use Moody’s Investors Service Weekly Announcement Reports of 
rating downgrades from January 2007 to December 2008. We identity all conduits that 
were downgraded or were withdrawn during the analysis period. For all such conduits, 
we search for an affirmative statement by Moody’s Investors Service that all outside 
investors were repaid prior to the downgrade or withdrawal. If there is no such 
affirmative statement we use announcements by the sponsor or other rating agencies to 
determine whether investors were repaid. If we do not find an affirmative statement that 
all investors were repaid, we assume that the conduit entered default. We note that this 
coding procedure may overestimate the extent of investor liquidation because investors 
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may have been repaid without an affirmative announcement by either the sponsor or the 
rating agencies. 

Panel A of Table 1 shows the ten largest conduits ranked by asset-backed 
commercial paper outstanding as of January 1, 2007. Most conduits hold highly rated 
assets originated in the United States or the United Kingdom. If a conduit hold assets 
that are not rated, the Moody’s reports usually state that the conduit holds assets of 
similar quality as highly rated assets. The main asset classes are residential mortgages 
and asset-backed securities. 

Panel B of Table 1 shows the ten largest sponsors ranked by total asset-backed 
commercial paper outstanding as of January I, 2007. In the United States, the largest 
sponsor is Citigroup with conduit assets of $92.7 billion. For comparison, Citigroup’s 
regulatory capital (Tier 1 Capital) is $90 billion. In Europe, the largest sponsor is ABN 
Amro with $68 billion of conduits assets. ABN Amro’s regulatory capital $3 1 .2 billion 
(ABN Amro later merged with Royal Bank of Scotland). Most sponsors are large 
commercial banks based in the United States and European countries. 

Panel A of Table 2 provides summary statistics for all conduits authorized to issue 
asset-backed commercial paper as of January 1, 2007. Panel A shows that there are 301 
conduits with total commercial paper outstanding of $1,236 billion. The average conduit 
size is $4.1 billion with a standard deviation of $5.1 billion. About 61% of asset-backed 
commercial paper is covered by full liquidity guarantees, 13% is covered by full credit 
guarantees, 1 8% is covered by extendible notes guarantees, and 7% is covered by SIV 
guarantees. 
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In terms of assets, we use Moody’s classification for a conduit’s main asset types. 
About 31% of conduits assets are invested primarily in asset-backed securities. Moody’s 
rating reports suggest that this asset category includes mortgage-backed securities, 
collateralized debt obligations, and collateralized loan obligations. About 5% of conduits 
assets are invested primarily in loans. Moody’s rating reports suggests that most loans 
are mortgage loans that are warehoused for future securitization. Some conduits also 
own student loans, auto loans, corporate loans, and consumer loans. About 35% of 
conduit assets are invested in receivables. Moody’s reports suggest that most receivables 
are trade receivables and credit card receivables. About 22% of conduits assets are 
invested in a mix of asset-baeked securities, loans, and receivables. The remaining 7% of 
conduit assets are invested in other asset classes, which include repurchase agreements 
and government guaranteed loans. 

We understand from the Moody’s rating \reports that almost all conduits are 
hedged against currency and interest rate exposure. The most common way for conduits 
to hedge their currency exposure is by matching the currency of the assets with the 
currency of the liabilities. Consistent with our earlier observation that most assets are 
originated in the United States, we find that 75% of asset-backed commercial paper is 
issued in U.S. dollars. About 18% is issued in Euro and the remainder is issued in Yen, 
Australian dollars, and New Zealand dollars. 

Panel B of Table 2 presents summary statistics for all sponsors as of January 1, 
2007. We define a sponsor as a single consolidated company and aggregate asset-backed 
commercial paper at the holding level. In total, there are 127 sponsors, each of which, on 
average, sponsors $9.7 billion of asset-backed commercial paper. The largest sponsor 
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type is commercial banks, which sponsor $91 1 billion of asset-backed commercial paper. 
The second largest type is structured finance groups which sponsor $1 56 billion in asset- 
backed commercial paper. Contrary to commercial banks, structured finance groups 
usually do not have the financial resources to provide guarantees. Instead they purchase 
guarantees from other financial institutions. Unfortunately our data do not contain 
information to identify the provider of guarantees to conduits of structured finance 
groups. There is some evidence from industry publications that investment banks are 
large providers of guarantees to structured finance groups. Other large sponsor types are 
mortgage lenders ($76 billion), investment managers ($18 billion) and investment banks 
($11 billion). 

In terms of geography, the majority of conduits are sponsored by financial 
institutions based in the United States with $491 billion of asset-backed commercial 
paper. A large number of sponsors are based in Germany and the United Kingdom with 
asset-backed commercial paper of $204 billion and $195 billion, respectively. The 
remaining $347 billion are sponsored by financial institutions based in other countries, 
including financial institutions based in Australia, Belgium, Canada, France, Netherlands, 
and Japan. 

4.2. Capital Requirements 

Bank regulation requires banks to hold a certain amount of capital against its 
investments. One way to reduce one’s capital requirements is to transfer the risks of 
investments to outside investors. Over the last two decades, securitization has emerged 
as one of the main risk transfer mechanism for banks. Bank regulators have recognized 
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such risk transfer and modified bank capital regulation to reduce capital requirements 
accordingly. However, our analysis suggests that banks used asset-backed commercial 
conduits for securitization without transferring risks to outside investors. To explain the 
mechanics of such securitization, we first describe the capital regulation of asset-backed 
commercial paper conduits. Since almost all conduits were sponsored by banks based in 
the United States and European countries, we focus on bank regulation in these countries. 
We start by describing bank capital regulation in the United States. 

Historically, bank regulators in the United States made a clear distinction between 
full credit and full liquidity guarantees. Full credit guarantees were considered to cover 
credit risk and thus considered equivalent to on-balance sheet financing. As a result, 
assets covered by full credit guarantees required the same regulatory capital charges as 
assets on the balance sheet. In contrast, full liquidity guarantees were considered to cover 
liquidity risk, which did not require regulatory capital. Similarly, extendible notes 
guarantees and SIV guarantees were considered weaker forms of full liquidity guarantees 
and did not have capital charges either. As a result, there was a sharp discontinuity 
between the regulatory requirements of full credit guarantees and the regulatory 
requirements of other types of guarantees. 

In response to this regulation, banks developed guarantees which were classified 
as full liquidity guarantees but effectively covered credit risk. The guarantees were 
structured as follows. The sponsor committed to repurchase assets at par value from the 
conduit if the conduit was unable to pay off maturing debt and the assets in the conduit 
were not in default. The banks were careful to make the guarantee conditional on asset 
default because otherwise regulators classified such guarantees as full credit guarantees. 
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The most important aspect of this guarantee was to define asset default such that 
assets almost never defaulted before the asset-backed commercial paper was due. In 
practice, most sponsors defined asset default as downgrades below investment grade 
(rated assets) or increases in delinquency rates above pre-specified thresholds (unrated 
assets). Given the requirement that most assets were highly rated, or of similar quality, it 
was unlikely that assets entered default quickly. The reason was that rating agencies 
usually provided ample warnings prior to downgrades (rated assets) and delinquency 
rates only moved slowly (unrated assets). Moreover, asset-backed commercial paper was 
very short-term with a median maturity at issuance of overnight and a median maturity of 
outstanding asset-backed commercial paper of less than 30 days. 

Hence, even though it was possible that assets entered default prior to the 
expiration of the asset-backed commercial paper, it was highly unlikely. Instead, outside 
investors could simply stop rolling over asset-backed commercial paper upon adverse 
news about the credit or liquidity risk of conduit assets. In fact, the guarantees were 
mostly likely to be drawn in the states of the world in which assets were expected to 
suffer losses. As a result, full liquidity guarantees effectively covered the assets’ credit 
risk without requiring banks to hold regulatory capital. 

A number of industry publications describe the benefits of circumventing capital 
requirements by using this type of guarantees. For example, a publication by Moody’s 
Investor Services (2003) on the fundamentals of asset-backed commercial paper 
describes conduits as follows; “If a bank were to provide a direct corporate loan, even 
one secured with the same assets, it would be obligated to maintain regulatory capital for 
it. An ABCP program permits the sponsor to offer financing services to its customers 
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without using the Sponsor’s balance sheet or holding incremental regulatory capital (p. 

15)” 

In 2001, the Financial Accounting Standards Board (FASB) in the United States 
started a review of guarantees to conduits. FASB initiated this review because of the 
bankruptcy of the energy company Enron. Enron had used off-balance sheet vehicles for 
concealing its true leverage and these off-balance sheet vehicles were structured similarly 
to asset-backed commercial paper conduits. This review of conduits generated 
considerable concern in the banking industry. For example, in July 2002 Moody’s 
Investor Services (2002a) reports under the headline “FASB reacts to Enronitis” that 
FASB is proposing the consolidation of asset-backed commercial paper conduits on bank 
balance sheets. In October 2002, Moody’s published a special report titled “The FASB 
Consolidation Proposal: The End of ABCP as we know it?” which suggests that sponsors 
may have difficulties with consolidation because it would raise regulatory capital 
requirements and might lead banks to violate their debt covenants. 

In January 2003, FASB issued a directive for the consolidation of conduits under 
Interpretation No. 46 (FIN 46). In response, Forbes (2003) reported that “FASB Puts 
Banks in a Bind” because conduit consolidation would negatively affect bank balance 
sheets. The article quotes the FASB chairman as saying that “If you have risk and reward 
related to the operation, we thought it was enough to say it ought to be on your books”. 
However, the FASB proposal was considered unclear with respect to certain 
implementation issues and several banks requested more guidance from FASB. 

In May 2003, Standard & Poor’s (2003) reports that a “Panelist from OOC 
acknowledges [. . .] Regulatory Relief at S&P seminar”. The Standard & Poor’s report 
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states that a representative of the Office of the Comptroller of the Currency (OCC) 
acknowledged that his agency and other regulatory bodies are putting together an 
approach that would reduce capital requirements required under the FASB proposal. 
However, the relief would only last until the end of 2003 or March 2004. In December 
2003, FASB issued a new directive called FIN 46R (“R” for revision) which clarified the 
consolidation issues. The new directive effectively required commercial banks to 
consolidate asset-backed commercial paper conduits. 

However, in July 2004, a consortium of bank regulators, namely the Office of the 
Comptroller of the Currency, the Federal Reserve Board, the Federal Deposit Insurance 
Corporation, and the Office of Thrift Supervision (henceforth, the Agencies), issued a 
new rule for computing capital requirements of asset-backed commercial paper conduits. 
The official press release (Federal Reserve Board, 2004) by the Agencies states that 
“[t]he final rule will permanently permit sponsoring banks, bank holding companies, and 
thrifts (collectively, sponsoring banking organizations) to exclude from their risk- 
weighted asset base those assets in ABCP programs that are consolidated onto sponsoring 
banking organizations’ balance sheets as a result of FIN 46R”. Hence, the bank regulator 
effectively issued an exemption of capital requirements for asset-backed commercial 
paper conduits. Under the exemption, assets in eonduits were not considered assets for 
the purpose of calculating capital requirements. Instead, bank regulators required that 
banks had to hold capital at a conversion factor of 10% against the amount covered by 
full liquidity guarantees. This implied that regulatory charges for conduit assets were 
90% lower than regulatory charges for on-balance sheet financing (Gilliam (2005)). 
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Consistent with the regulatory arbitrage motive. Figure 3 shows that the growth of 
asset-backed commercial paper conduits stalled in late 2001, around the time when FASB 
started its review of conduits. From late 2001 to late 2004, asset-backed commercial 
paper outstanding is flat after several years of significant growth. However, starting in 
late 2004, at the time bank regulator issued their exemption, growth in asset-backed 
commercial paper picks up again. This time-series evidence indicates that lower capital 
requirement played an important role in the decision to set up conduits. 

In Europe, the history of capital requirements for asset-backed commercial paper 
conduits was slightly different. Before 2004, most European countries had similar capital 
requirements for guarantees as in the United States. Full credit guarantees were 
considered to cover credit risk and required the same regulatory charges as on-balance 
sheet financing. Full liquidity guarantees were considered to cover liquidity risk and had 
no capital charges. 

The main difference between the United States and Europe was that European 
banks started to adopt International Financial Reporting Standards (IFRS) in the early 
2000s. IFRS, contrary to U.S. General Accepted Accounting Principles (GAAP), do not 
recognize asset transfers to conduits as a true sale. As a result of this regulation, 

European banks were required to consolidate conduits on their balance sheets. However, 
most European regulators did not change capital requirements in accordance with IFRS. 
Hence, for the purpose of computing regulatory requirements and risk weighted assets, 
conduits were considered off-balance sheet and European banks did not have to hold 
regulatory capital against conduit assets. 
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Another difference between the United States and European countries was that 
European bank regulators were in the process of adopting the Basel II framework (U.S. 
commercial banks were still operating under Basel I). Under the Basel II standardized 
approach, the capital requirements for conduit assets covered by full liquidity guarantees 
increase from 0% to 20% relative to on-balance sheet financing. Moreover, Basel II 
assumes lower risk weights for highly rated securities, which reduces the level of 
regulatory charges for both off-balance sheet and on-balance sheet financing. At the start 
of the financial crisis, several European banks had adopted Basel II rules, while others 
were still operating under Basel I. Importantly, both Basel I and Basel II rules allowed 
for “regulatory arbitrage” of capital requirements, although the benefit of regulatory 
arbitrage was smaller under Basel II than under Basel I. 

We note that two European countries, Spain and Portugal, differed in their 
regulation of capital requirements from other European countries. These countries 
required sponsors to hold the same amount of regulatory capital for assets on balance 
sheets and for assets in asset-backed commercial paper conduits. Consistent with the 
regulatory arbitrage motive, we find that Spanish and Portuguese banks did not sponsor 
asset-backed commercial paper conduits (Acharya and Schnabl, 2009b). 

We also note that the incentive to use guarantees for circumventing capital 
requirements was particularly strong for commercial banks. Commercial banks were 
considered to have the strictest capital regulation of all financial institutions because of 
their special status as deposit-taking institutions. Commercial banks should therefore 
derive the largest benefits from using guarantees to reduce capital requirements. 
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Consistent with this motive. Table 3 shows that commercial banks are the main 
sponsors of asset-backed commercial paper. They sponsor asset-backed commercial 
paper worth $911 billion, or 73.7% of total asset-backed commercial paper outstanding. 
Also, commercial banks are more likely than other financial institutions to use full 
liquidity guarantees with 74% of its conduit assets covered by full liquidity guarantees. 
For comparison, the second-largest group of sponsors, structured finance groups, sponsor 
$156 billion, or 12.6% of total asset-backed commercial paper outstanding. Contrary to 
commercial banks, the main guarantees used by structured finance groups are full credit 
guarantees covering 37% of conduit assets.* 

4.3. Impact of Guarantees on Spreads and Outstandings 

In this section, we examine the importance of guarantees in rolling over maturing 
asset-backed commercial paper after the start of the financial crisis. As shown in Figure 
I, asset-backed commercial paper declined dramatically after the start of the financial 
crisis on August 9, 2007. By the end of year, the asset-backed commercial paper market 
was roughly 30 percent smaller than it was at its peak in July. Importantly for our 
analysis, the extent of the decrease varied substantially by type of guarantee. 

To test for the importance of guarantees in rolling over asset-backed commercial 
paper after August 9, 2007, we exploit cross-sectional variation in types of guarantees. 

As discussed, full credit and full liquidity guarantees cover almost all risks associated 

* We do not have data on the providers of guarantees to structure finance groups. However, some industry 
reports indicate that the main providers were large U.S. investment banks, which used internal rating 
models for computing capital charges (Nadauld and Sherlund, 2008). Internal rating models made less 
distinction between full credit and fall liquidity guarantees. 
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with conduits assets. However, extendible guarantees are weaker guarantees because 
they allow conduits to extend commercial paper for a limited period of time, an option 
that issuers are likely to exercise when there is adverse news about conduit assets. SIV 
guarantees are also weaker guarantees because these guarantees only cover asset-backed 
commercial paper outstanding but not other liabilities such as medium term notes and 
capital notes. 

To understand the selection of sponsors and assets into guarantees, it is important 
to understand the sponsor’s objective. Usually, sponsors aim to put together a conduit 
structure (consisting of the guarantee, conduit assets, and the sponsor’s financial strength) 
which allows the sponsor to issue highly rated asset-backed commercial paper at rates 
similar to the Fed Funds rate (overnight) or LIBOR (30-days). Sponsors trade off various 
characteristics to achieve this pricing on the asset-backed commercial paper. For 
example, conduits with higher quality assets are usually covered by weaker guarantees. 
Also, sponsors with lower financial strength tend to provide weaker guarantees and have 
to provide higher quality assets. 

Table 4 provides summary statistics on assets and sponsor types by guarantees. 
For full liquidity guarantees, the main sponsor type is commercial banks covering 89.9% 
of asset-backed commercial paper outstanding. The three main asset types covered by 
full liquidity guarantees are receivables (42.6%), asset-backed securities (29.2%), and 
mixed assets (20.8%). For full credit guarantees, the main sponsor types are commercial 
banks (62.4%) and structured finance groups (36.5%). The three main asset types are 
mixed assets (39.4%), receivables (37.9%), and asset-backed securities (10.2%). These 
results suggests that conduits covered by full liquidity and fall credit guarantees are 
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similar in terms of assets. Regarding sponsors, the main difference is that structured 
finance groups are more likely to provide full credit guarantees than full liquidity 
guarantees. 

For extendible notes guarantees, we find that the main sponsor types are 
commercial banks (33.8%), mortgage originators (27.1%), and structured finance groups 
(23.6%). The main asset types are asset-backed securities (28.8%), receivables (24%), 
mixed assets (23%), and loans (15.6%). For SIV guarantees, the main sponsor types are 
commercial banks (61.8%) and structured finance groups (34.5%). SIVs only invest in 
asset-backed securities (91 .3%) and loans (8.7%). These summary statistics suggest that 
financial institutions with less financial strength, such as mortgage originators, are more 
likely to provide weaker guarantees, in particular extendible notes guarantees. Also, 
extendible and SIV guarantees are more likely to cover asset-backed securities, which 
were considered of higher quality before the financial crisis. 

We note that the average spread of overnight asset-backed commercial paper over 
the Fed Funds rate was only one basis point prior to the financial crisis. Importantly, 
there was no variation across guarantees, which suggest that, from an ex-ante perspective, 
outside investors perceived conduits with different guarantees to have similar risks. 

To test the cross-sectional impact of guarantees formally, we compute asset- 
backed commercial paper outstanding and spreads of overnight asset-backed commercial 
paper both before and after the start of the financial crisis. We restrict our sample to the 
period three months before and three months after the start of the financial crisis on 
August 9, 2007. We choose this period because it captures the main decline in asset- 
backed commercial paper but excludes later events that may confound our analysis (e.g., 
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Bear Steams merger, Lehman bankruptcy). We find qualitatively and quantitatively 
similar results if we extend our data set to the period six months before and six months 
after the start of the financial crisis. We include all sponsors in our main results. For our 
results on sponsor quality, we restrict our sample to conduits that we can match to the 
sponsor’s credit default swap (CDS) spread. 

We first examine the impact of guarantees non-parametrically. Figure 5 shows 
that asset-backed commercial paper covered by extendible guarantees and SIV guarantees 
decreased significantly more than asset-backed commercial paper covered by full credit 
and full liquidity guarantees. Similarly, Figure 6 shows that the overnight spread on 
asset-backed commercial paper covered by extendible guarantees and SIV guarantees 
increased more than the spread on asset-backed commercial paper covered by full credit 
and full liquidity guarantees.’ The figures indicate that there was a negative shock to the 
supply of funds provided by outside investors leading to a large decline in quantity and a 
large increase in price. 

We test whether the patterns on issuance and spreads by type of guarantee are 
statistically significant and robust to controlling for sponsor and conduit characteristics. 
Our baseline specification is: 

log {CP if) = a + (SGuaranteej -f yAfter^ * Guaranteej -F Tinier -I- 

where log (CPu') represents the natural logarithm of the face value of commercial paper 

outstanding of conduit i in week t. Guaranteej is a fixed effect by type of guarantee. 

A fter^ is an indicator variable that equals one after the start of the crisis (after August 9, 

’ We focus on overnight spreads because most newly issued ABCP has maturities of one to four days. 
According to data from the Federal Reserve Board, roughly 60 percent of newly isttued ABCP in the U.S. 
has maturities of one to four days prior to the crisis. Our results are similar when considering one-month 
spreads (one month is the second most frequent maturity after overnight) 
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2007) and zero before the crisis. Timet represent fixed cffect.s by sponsor and by week. 
We also estimate regression in which we control for conduit fixed effects and sponsor- 
time fixed effects. 

We are primarily interested in the coefficient y on the interaction of Aftert and 
Guaranteej, which captures the average change in commercial paper outstanding by 
guarantee after the start of the financial crisis. The omitted guarantee category is full 
liquidity guarantees. We cluster standard errors at the conduit level because our variable 
of interest varies at the conduit level and we want to allow for the correlation of error 
terms within conduits. 

If the financial crisis makes investors more concerned about conduit risks, we 
expect that the interactions between indicator variables for weak guarantees and the 
Aftert indicator to be more negative than those for strong guarantees. Furthermore, if 
full credit and full liquidity guarantees provide the same level of protection for outside 
investors, we expect that the interaction between the indicator variable for full credit 
support and the Aftert dummy to be statistically insignificant. Together these 
hypotheses are aimed at uncovering whether guarantees were important for outside 
investors to roll over maturing asset-backed commercial paper upon adverse news about 
asset quality. 

Column (1) in Table 5 reports the results of estimating our baseline specification. 
The significant coefficient on the interaction between the Af ter^ indicator and the 
dummies for programs with extendible notes and SIVs suggest that asset-backed 
commercial paper decreased more for conduits with weaker guarantees compared to 
conduits with stronger guarantees. The coefficient on the interaction between the Aftert 
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indicator and the dummies for full credit programs shows that there is no statistically 
significant difference between full liquidity and full credit guarantees. Column (2) adds 
controls for time fixed effects. The time fixed effects control for a non-parametric time- 
trend but have no effect on the coefficients of interest. Column (3) adds controls for 
conduit fixed effects. The conduit fixed effects control for the average amount of asset- 
backed commercial paper outstanding. We find no change in the coefficients of interest. 
These results suggest that conduits with weaker guarantees experienced a significantly 
larger decline in asset-backed commercial paper outstanding. 

One possible concern with these results is that guarantees proxy for the quality of 
the sponsor. If sponsors of foil liquidity and foil credit guarantees are of higher quality 
after the start of the financial crisis, this may bias our results. To control for time- varying 
sponsor quality, Column (4) adds controls for sponsor-time fixed effects. These 
variables control for time-varying changes at the sponsor level such as changes in the 
financial strength of the sponsor. Put differently, the coefficients are identified off 
variation within sponsors at a given point in time (e.g., comparing conduits with foil 
credit guarantees, full liquidity guarantees, extendible guarantees, and SIV guarantees for 
the same sponsor). We find that the point estimates are robust to controlling for these 
fixed effects. The standard errors are larger than in Columns (1) to (3), but the effect of 
extendible guarantees remains marginally statistically significant. This result suggests 
that guarantees significantly affect the conduit’s ability to roll over asset-backed 
commercial paper even after controlling for changes in sponsor quality. 

Another possible concern is that our results may reflect differences in asset 
quality across conduits with different guarantees. As discussed above, conduits with 
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weaker guarantees are more likely to hold asset-backed securities and are less likely to 
hold receivables. Even though asset-backed securities may have been of higher quality 
ex -ante, they may be of lower quality ex -post which could bias our result. We therefore 
control for asset quality by including indicator variables for asset types and interactions 
between the After^ indicator and asset type indicators. 

Columns (5) to (8) report the results. Based on our baseline specification, we 
find that the coefficients of interest are almost unchanged after controlling for asset 
classes (Columns 1 and 5). We find similar results in specifications that control for time 
fixed effects (Columns 2 and 6), conduit fixed effects (Columns 3 and 7) and sponsor- 
time fixed effects (Columns 4 and 8). 

We note that our asset controls have some explanatory power for changes in 
asset-backed commercial paper outstanding. In particular, the coefficient on the 
interaction of the After,, indicator and loans is always negative and statistically 
significant. This result indicates that loans, which are primarily mortgage loans, had a 
negative impact on the conduit’s ability to roll over asset-backed commercial paper. The 
coefficient on the interaction of the After, indicator and receivables is usually positive 
but not statistically significant. The point estimate indicates that receivables, which are 
primarily trade receivables and credit card receivables, had a positive impact on the 
conduit’s ability to roll over asset-backed commercial paper. 

Hence, even though our asset controls can explain a conduit’s ability to roll over 
asset-backed commercial paper, they have little impact on the coefficients of interest. 
This result suggest that guarantees are an important determinant of a conduit’s ability to 
roll over asset-backed commercial paper upon adverse news, even after accounting for 
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the quality of the assets. However, we caution our interpretation because we cannot 
perfectly control for asset quality. 

We also examine whether the impact of guarantees is stronger for riskier banks. 
We measure the riskiness of the sponsor using the sponsor’s CDS spread. We expect that 
the decrease in asset-backed commercial paper of conduits with weaker credit guarantees 
is more pronounced if the sponsor is risky. We test this hypothesis by adding sponsor 
CDS spreads and their two-way interactions with the dummies for type of guarantee and 
the Aftevi indicator to the baseline specification. We note that this estimation uses a 
smaller sample because we restrict the analysis to sponsors with CDS spreads. 

Table 6 reports the results. Columns ( 1 ) to (4) estimate our baseline specification 
using the restricted sample. We note that the results arc similar to Table 5. Columns (5) 
to (8) add the triple interaction of the Aftert indicator, the Guaranteej indicators, and 
the CDS spread. The regressions also include all two-way interactions. Columns (5) and 
(6) find a negative and statistically significant effect on the interaction of sponsor CDS 
spreads with extendibles in the post-period. This finding suggests that the impact of 
weak guarantees is larger for riskier banks. However, the results become insignificant 
once we control for conduit fixed effects or sponsor-time fixed effects. This result 
suggests that the financial strength of the sponsor affects the conduit’s ability to roll-over 
asset-backed commercial paper but the effect is not very robust. 

We also estimate the impact of guarantees on overnight spreads of asset-backed 
commercial paper. Again, our baseline specification is: 

Spread ic = a + pCuaranteej ■+• y Afters * Guaranteej + Timet -4- 
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where Spread n is the overnight spread (1 to 4 days of maturity) over the Federal Funds 
rate on new issues by conduit i on day t. All right-hand side variables have the same 
interpretation as in the issuance regression, but time-dependent variables are now 
measured daily. 

Column (1) in Table 7 reports the results of estimating our baseline specification. 
The significant coefficients on extendible notes and SIVs suggest that spreads increase 
more for conduits with weaker guarantees compared to conduits with stronger guarantees. 
The coefficient on full credit guarantees shows that there is no statistically significant 
difference between foil credit and foil liquidity guarantees. Columns (2) and (3) show 
that the results are robust to controlling for time fixed effects and conduit fixed effects. 
Column (4) controls for sponsor-time fixed effects, such that the coefficients are 
estimated off variation across guarantees for the same sponsor. We find that results are 
robust but the point estimate on extendible is not statistically significant. Overall, these 
results suggest that guarantees affect the spreads on overnight asset-backed commercial 
paper even after controlling for changes in sponsor quality. 

Column (5) to (8) control for asset classes using indicator variables for asset 
classes and interactions of the After^ indicator and asset classes. We find that 
coefficients on the interaction of the After^ indicator and extendibles decreases after 
controlling for asset classes and are not statistically significant. However, all point 
estimates remain positive. The coefficients on the A fter^ indicator and SIV guarantees 
remain almost unchanged and are statistically significant. Moreover we find that the 
coefficient on the interaction of the A fter^ indicator and the loans indicator is generally 
positive and the coefficient on the interaction of the After^ indicator and receivables 
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indicator is positive. Overall, the results are suggest that spreads increase more for 
weaker guarantees even after controlling for asset classes. 

Table 8 examines whether the impact of guaran tees is stronger for riskier banks 
using CDS spreads. Again, we report the baseline specifications for the restricted sample 
in Columns (1) and (4). The results for the restricted sample are similar to Table 7. 
Columns (5) to (8) report specification with triple interactions of the Af ter^ indicator, the 
Cuaranteej indicators, and the CDS spread. We include all two-way interactions. 
Columns (5) and (6) find a stronger effect of extendibles for riskier banks. There is no 
statistically significant effect for SIV guarantees. After controlling for conduit-fixed 
effects and sponsor-time fixed effects, the coefficients become insignificant. Overall, 
these results suggest that the impact of guarantees is stronger for riskier banks but the 
results arc not very robust. 

In summary, we find that after the start of the financial crisis conduits with 
weaker guarantees decreased issuance more and paid higher spreads than conduits with 
stronger guarantees. These patterns are somewhat stronger for weaker sponsors as 
measured by CDS prices, suggesting that quantities and prices in the asset-backed 
commercial paper market are correlated with the strength of the sponsoring banks. Also, 
the patterns suggest that the full credit guarantees and full liquidity guarantees were an 
important part of rendering asset-backed commercial paper risk-free for outside investors. 

4.4. Losses of Outside Investors 

This section examines the extent of realized risk transfer by analyzing whether 
outside investors in asset-backed commercial paper were fully repaid after the start of the 
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financial crisis. The analysis complements the analysis of the impact of guarantees on 
asset-backed commercial paper outstanding and asset-backed commercial paper spreads. 
We take the perspective of an investor that was holding asset-backed commercial paper at 
the start of the crisis and examine whether the investor suffered losses by not rolling over 
maturing asset-backed commercial paper. 

We test the performance of credit guarantees using Moody’s Investors Service 
announcement data from January 2007 to December 2008. Since all conduits are rated, 
Moody’s Investors Service always issues an announcement if a conduit defaults on its 
obligation to pay off maturing asset-backed commercial paper. 

Table 9 presents the results on the ex-post risk transfer. Column (1) reports asset- 
backed commercial paper outstanding per credit guarantee in July 2007. Columns (2) to 
(4) show the value-weighted percentage in three categories; conduits that were closed 
down and repaid all maturing asset-backed commercial paper before December 2008, 
conduits that remained active and repaid all maturing commercial paper up to December 
2008, and conduits that failed to repay maturing asset-backed commercial paper and 
entered default by December 2008. 

The table shows that not a single conduit covered by full credit or full liquidity 
guarantees defaulted by December 2008. In contrast, 7.4% of conduits covered by 
extendible notes guarantees and 16.7% of conduits covered by SIV guarantees defaulted 
by December 2008, respectively. Regarding the sponsor type, we find that conduits 
sponsored by structured finance firms and mortgage companies were significantly more 
likely to enter default than conduits sponsored by commercial banks. Overall, we note 
that 97.5% of outside investors in asset-backed commercial paper were fully repaid. 
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We do not have data on the losses on conduit assets. The losses depend on the 
loss rate on conduit assets and unfortunately there is no publicly available information 
with respect to such loss rates. However, we can use different pieces of information to 
form an estimate. For example, State Street (2009) announced an after-tax toss of $3.7 
billion on conduit asset of $21.8 billion, which amounts to a loss-rate of 22.6% (assuming 
a tax rate of 25%). Also, the AAA-tranche of ABX-index suggests that the value of 
collateralized mortgage obligations backed by subprime mortgages dropped by up to 60 
percent in months after the start of the financial crisis. The losses on conduit assets are 
likely to be smaller because many conduits both non-mortgage assets such as receivables. 
We therefore assume more conservative loss rates of 5% and 15%. Under this 
assumption, we estimate total losses on conduit assets of $68 billion and $204 billion, 
respectively. The estimated losses for outside investors are $ 1 .8 billion and $5.2 billion 
respectively. Consistent with the lack of risk transfer, this analysis shows that most of 
the losses were borne by sponsors rather than outside investors. However, the level of 
the estimated losses is only suggestive because we lack the data to compute actual losses. 

4.5. Effect of Conduit Exposure on Sponsor Stock Returns 

This section analyzes whether banks with higher conduit exposure experienced 
lower stock returns during the financial crisis. The difficulty in testing this hypothesis is 
that the financial crisis also affected banks in other ways, some of which may be 
correlated with conduit exposure. Hence, if we observe that banks with higher conduit 
exposure have lower returns, then this result may be driven by other bank activities that 
negatively affect stock prices and are correlated with conduit exposure. 
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To address this identification issue, we focus on the start of the crisis in the asset- 
backed commercial paper market on August 9, 2007. We believe this provides a good 
setting to identily the impact of conduit exposure for two reasons. First, the financial 
crisis arguably started with the announcement of difficulties in the subprime mortgage 
market. As shown in Figures 1 and 2, starting on August 9, 2007, investors drastically 
reduced refinancing of maturing asset-backed commercial paper and, as a result, 
overnight spreads jumped from 10 basis points to 150 basis points. Hence, it is unlikely 
that the event study is confounded by other events that happened just prior to August 9, 
2007. Second, our analysis focuses on the narrow three-day window around August 9, 
2007. This short event window reduces the likelihood that the results may be confounded 
by other events that happen around the same time. 

We start by examining observable characteristics of banks with and without 
conduit exposure. We restrict our sample to banks with assets of $5 billion or more as of 
January 1, 2007, because only these banks had the financial strength to support conduits 
(our results are robust to including smaller banks). We further restrict our analysis to 
commercial banks based in Europe and the United States and to banks for which share 
price data is available. We choose this restriction because some countries outside the 
United States and Europe (in particular Canada) allowed for differently structured credit 
guarantees which are not comparable. 

Table 10 shows the distribution of banks by conduit exposure. We measure 
conduit exposure as asset-backed commercial paper outstanding relative to equity capital 
as of January 1, 2007. We sort banks into three groups; banks without conduits, banks 
with low conduit exposure, and banks with high conduit exposure. Consistent with our 
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main hypothesis, we find that stock returns were lower for banks with higher conduit 
exposure. In fact, the data suggest that stock returns monotonically decrease in conduit 
exposure. 

To control for difference in observable characteristics, we estimate the baseline 
specification: 

Ri = a + Conduit Exp I + yXj + 

where is the cumulative stock return of bank i computed over the three-day period 
from August 8, 2007, to August 10, 2007, Conduit Exp [ is bank i’s conduit exposure, Xi 
are bank i’s observable characteristics as of January 1, 2007, and e; is a bank-specific 
error term. We estimate this specification using robust standard errors to allow for 
correlation across error terms. 

Table 1 1 presents the results. Colunm (1) shows that an increase in conduit 
exposure from 0% to 100% (e.g., Wells Fargo to Citibank) reduces the stock return 
during the three-day event window by 2.6 percentage points. Column (2) controls for 
banks size using the natural logarithm of assets and the natural logarithm of equity. The 
coefficient on conduit exposure decreases to 1 .4 percentage points but remains 
statistically significant. Column (3) adds controls for the equity ratio and the result 
remains unchanged. Columns (4) and (5) add control variables for funding sources such 
as the share of deposit funding and the share of short-term debt funding and the results 
are unaffected. Column (6) adds indicator variables for the country of the sponsoring 
institution’s headquarters. Again, the coefficient of conduit exposure is unaffected and 
remains statistically significant. 
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We interpret these results as evidence that banks with higher conduit exposure 
were more negatively affected by the crisis in the asset-backed commercial paper market. 
The coefficient is probably a lower bound of the impact, because investors may have 
underestimated the severity of the downturn or may not have been fully aware of the 
(relatively opaque) credit guarantees provided to conduits. Also, investors may have 
anticipated some of the losses because of prior announcements about losses on subprime 
assets. 

To ensure that the results are not driven by outliers, we construct an alternative 
measure of exposure. We compute the mean exposure of all banks with positive 
exposure to conduits and divide the banks in two groups; banks with low exposure 
(below mean) and banks with high exposure (above mean). We estimate the baseline 
specification using indicator variables for banks with low exposure and bank with high 
exposure and in unreported results find qualitatively and quantitatively similar effects. 

We also drop outliers in terms of conduit exposure and banks with less than $50 billion in 
assets and our results are qualitatively and qualitatively unchanged. 

We also examine the relation of conduit exposure and stock returns in the months 
prior to August 2007. For each month from January 2007 to August 2007, we estimate 
the same set of regressions as in Table 1 1 including all controls. Table 12 presents the 
results. We find no statistically significant relationship between conduit exposure and 
stock returns from January 2007 to July 2007. However, in the month of the crisis in the 
asset-backed commercial paper market, August 2007, we find a negative and statistically 
significant effect of conduit exposure on stock returns after controlling for the full set of 
observables. The coefficient is twice as large as the coefficient in Table 10. Again, this 
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finding suggests that investors revised their expectation of the negative effect of conduit 
exposure on stock returns upwards for several days after the start of the financial crisis. 
However, we caution our interpretation because the estimation is over a longer event 
window and therefore may be confounded by other factors, 

5. Benefits to banks of securitization without risk transfer 

The empirical analysis shows that banks suffered significant losses because 
conduits were unable to roll over maturing asset-backed commercial paper. This raises 
the question of how large was the benefit to banks from by setting up conduits. 

We can assess the benefits to banks by quantifying how much profit conduits 
yielded to banks from an ex-ante perspective using a simple back-of-the-envelope 
calculation. Assuming a risk weight of 100% for underlying assets, banks could avoid 
capital requirements of roughly 8% by setting up conduits relative to on-balance sheet 
financing. We assume that banks could finance debt at close to the riskless rate, which is 
consistent with the rates paid on asset-backed commercial paper before the start of the 
financial crisis. Further assuming an equity beta of one and a market risk premium of 
5%, banks could reduce the cost of capital by 8%*5%=0.004 or 40 basis points by setting 
up conduits relative to on-balance sheet financing. 

It is difficult to estimate the profits generated by conduits because only a few 
banks report revenues from conduits. For example, Deutsche Bank reports in its annual 
report in December 2007 that conduits generated fees of Euro 6 million relative to a total 
commitment of Euro 6.3 billion. Similarly, Bank of New York Mellon reports in 
December 2006 revenues of $3 million relative to a commitment of $3.2 billion (Arteta et 
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al., 2008). Assuming that conduits have no costs and revenues are equal to profits, banks 
earned about 10 basis points on conduit assets. 

Comparing this cost and benefit of conduits, it seems clear that conduits would 
not have been profitable if banks had been required to hold equity against their assets in 
conduits. In fact, banks would have made a loss of 30 basis points on each dollar 
invested. However, given that banks were not required to hold equity, they could earn a 
“profrt” of 10 basis points. Conduits were thus a relatively low-return activity but offered 
a way for banks to attract money-market savings and increase bank size without 
increasing regulatory capital. 

Table 13 lists the 30 largest conduit sponsors. We find that missing capital - the 
additional capital if conduit asset had been on bank balance sheet - was on average 6.1% 
of total equity or about $68 billion in total across banks. This is not necessarily a large 
amount of equity capital, but it masks considerable heterogeneity across banks as the 
proportion of missing capital ranges from 1 .7% to 79.9% of capital levels. The bank with 
the largest exposure, Sachsen Landesbank, was the first large bank to be bailed out on 17 
August 2007 because it was unable to provide the guarantees it had extended to its 
conduits. Other banks with large exposure such as Westdeutsche Landesbank and ABN 
Amro (later bought by Royal Bank of Scotland) also suffered large losses due to recourse 
from conduits and had to be bailed out. Hence, for some smaller banks the conduit 
activities were in fact large enough to wipe out the entire bank capital. For lager banks, 
conduit activities were small enough to withstand the losses on conduit assets, but these 
banks were weakened as the financial crisis continued. 
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In summary, we point out that an ex-ante capital requirement of 8% against 
conduit assets would not have been sufficient to cover all possible losses from conduits 
when the assets declined in value. However, the key observation is that a full capital 
charge would have been sufficient to discourage banks from setting up conduits in the 
first place. 

6. Conclusion 

In this paper we analyze asset-backed commercial paper conduits and show how 
the structure of risk-sharing in these conduits implies recourse back to bank balance- 
sheets. We find that outside investors who purchased asset-backed commercial paper had 
little loss even when collateral backing the conduits deteriorated in quality, supporting 
our main finding that conduits were a form of securitization without risk transfer. We 
also find that the stock price deterioration of banks at the start of the financial crisis was 
linked to the extent of their conduit exposure relative to equity capital. Once the crisis 
broke out, asset-backed commercial paper spreads rose and issuance fell, and more so 
where guarantees were weaker and sponsoring banks were weaker. 

Our analysis makes it clear that from an economic standpoint conduits are 
“unregulated” banks that operate in the shadow banking world, but with recourse to 
regulated entities, mainly commercial banks, that have access to government safety net. 
Our results also indicate that when these unregulated banks do not have such recourse 
(extendible notes and SIVs), they struggle to survive a systemic crisis. While some may 
interpret this finding to justify the accordance of government safety net to all those parts 
of the shadow banking world that perform maturity mismatch like banks, the bigger 
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lesson in our view is that the shadow banking world needs to be brought under the 
purview of prudential regulations. 

In particular, the structure of credit guarantees to asset-backed commercial paper 
conduits was designed by commercial banks to arbitrage regulatory capital requirements. 
Such possibilities - whereby government-insured banks effectively operate at higher 
leverage by putting assets off-balance sheet but granting them recourse - deserve 
regulatory scrutiny, especially when they operate at a scale that conduits did. Regulation 
should either treat off-balance sheet activities with recourse as on-balance sheet for 
capital requirement and accounting disclosure purposes, or, require that off-balance sheet 
activities do not have recourse to bank balance sheets. The current treatment appears to 
be a recipe for disaster, from the standpoint of transparency as well as capital adequacy of 
the financial intermediation sector as a whole. 
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Table 2; Conduit and Sponsor Statistics 

This table includes all conduits rated by Moody's Investors Service as of 1/1/2007. Panel A 
shows summary statistics by conduit. “Risk Transfer” refers to the guarantees provided by the 
sponsor. “Assets” is the main asset type as provided by Moody's Investors Service. “Currency” 
is the conduit’s issuing currency. Panel B aggregates conduits by sponsor. “Sponsor Type” is the 
type of sponsoring institution. “Country of Origin” denotes the sponsor’s headquarters. 



Panel A; Conduits 

Total 

# Conduits 

Size (bn) 

Per Conduit 

Mean Std. 

All Conduits 

301 

1,236.2 

4.1 

(5,1) 

Risk Transfer 

Full Liquidity 

163 

752.9 

4.6 

(5.7) 

Full Credit 

55 

159.9 

2.9 

(4.6) 

Extendible Notes 

55 

230.9 

4.2 

(4.5) 

SIV 

28 

92.6 

3.3 

(3,4) 

Assets 

Asset-backed Securities 

91 

387.4 

4,2 

(5.9) 

Loans 

39 

65.3 

1.6 

(2.4) 

Receivables 

88 

436.7 

3.5 

(4.9) 

Mixed asset categories 

59 

272.9 

4.6 

(5.3) 

Other 

24 

74.0 

4.9 

(4.7) 

Currency 

U.S. Dollar 

233 

973.0 

4.2 

(4.6) 

Euro 

33 

220.0 

6.7 

(8,4) 

Other 

35 

43.2 

1.2 



Panel B: Sponsors 
Total 

# Sponsors 

Size (bn) 

Per Sponsor 
Mean Std. 

All Programs 

127 

1,236.2 

9.7 

(14.7) 

Sponsor type 

Commercial Banks 

67 

911.4 

13.6 

(17.6) 

Structured Finance 

19 

155.8 

8.2 

(13.7) 

Mortgage Lender 

18 

75.5 

4.2 

(5.8) 

Investment Manager 

5 

17,6 

3.5 

(3.3) 

Investment Banks 

4 

11.0 

2.7 

(2,2) 

Other 

14 

64.8 

4.6 

(6,2) 

Country of Origin 

United States 

67 

491.8 

7.3 

(14.7) 

Germany 

15 

204.1 

13.6 

(11.6) 

United Kingdom 

10 

195,7 

19.6 

(17.0) 

Other 

35 

344,5 

9.8 

(14,4) 



108 


s 

H 


"g 
a o 

w <+-« 

a ^ 

O X-' 
T3 ?>^ 

S a. 

-P ctS 


a 

o 

(A 

o 


p3 

O 

H 

o 

H 


4-1 

o “U 


O 

■o 


I ° 

5 ^ 

CO 


a, 

>> 

H 


0 ) ca 

£ O 


s 

o 

o. 

cri 

>% 

JS 


o< 

C4 

Oh 


O 

U 

■a 


A 

£i 


> 

CO 


o 


a 


-§i 

ra 

§1 


:3 

tu, 



sO sO 

©^ CT' 




r<i 

OS 

O 

o 

o 

NO 

(N 

o 

o 

o 


fN 


©^ 

©^ 

©^ 


©^ 

©^ 

p 


p 

r-; 


o 

GO 


(N 

od 

uS 

«N 


r<^ 

00 

ON 


fN 


c>^ ©^ 

On fsl O fO O ro 
O O O fN 
^ fO 


nO sO vP SP nO N© 

o^ ©^ ©^ ©^ ©^ c^ 

(N p O On OO 

rf o 

r- ^ m 


o 

H 


c 

Cut 

CO 


■rf p 
— J IT) 


rj- On 

NO r- < 


irj NO o 00 


^ 


CQ 


o 


a> 

a 


3 

O 

b ^ 

O 1/3 


oo lo '^r 


u 

V- 2f « 

O g ^ 

« I I 

V 2 W 

4-* ♦-* 

» 1 c c 

^f* 

CJJ f-« r? 

©3 a b 

^ tS Jr 

U Q> O 

O ;> > 

^ G K 


109 


Table 4: Conduits and Sponsor Statistics by Guarantee 

This table reports the breakdown of asset-backed commercial paper (ABC?) outstanding by type 
of guarantee, sponsor, and main asset holdings for all conduits that were rated by Moody's 
Investors Service as of 1/1/2007. The column ‘Total’ shows total ABCP outstanding in dollars 
as of 1/1/2007 per type of guarantee: Full Liquidity, Full Credit, Extendibles, and Structured 
Investment Vehicles (SlVs). The column ‘Spreads’ shows the mean spread of overnight asset- 
backed commercial paper over the Fed funds rate in percentage points in the period from 
1/1/2007 to 8/1/2007 per type of guarantee. The standard deviation is below in brackets. The 
column ‘Sponsor’ reports, for each type of guarantee, the percent of ABCP outstanding by type of 
sponsor: Banks, Structured Finance groups (SF), Mortgage Finance companies, and Other. The 
column ‘Asset’ reports, for each type of guarantee, the breakdown of ABCP outstanding by asset 
type: Asset-Backed Securities, Loans, Receivables, Mix of the previous categories, and Other. 


Guarantee 

Total (bn) 

Spread (%) 

Sponsor 

% 

Asset 

% 

Full Liquidity 

752.9 

0.010 

Banks 

89.9% 

Asset-backed securities 

29.2% 



(0.091) 

SF 

1.5% 

Loans 

3.7% 




Mortgage 

1.4% 

Mix 

20.8% 




Other 

7.2% 

Other 

3.6% 






Receivables 

42.6% 

Full Credit 

159.9 

0.025 

Batiks 

62.4% 

Asset-backed securities 

10.2% 



(0.155) 

SF 

36.5% 

Loans 

0.5% 




Mortgage 

1.1% 

Mix 

39.4% 




Other 

0.0% 

Other 

11,9% 






Receivables 

37.9% 

Extendibles 

230.9 

0.017 

Banks 

33.8% 

Asset-backed securities 

28.8% 



(0.081) 

SF 

23.6% 

Loans 

15.6% 




Mortgage 

27.1% 

Mix 

23.0% 




Other 

15.6% 

Other 

8.5% 






Receivables 

24.0% 

SIV 

92.6 

0.022 

Banks 

61.8% 

Asset-backed securities 

91.3% 



(0.040) 

SF 

34,5% 

Loans 

8.7% 




Mortgage 

2.4% 

Mix 

0.0% 




Other 

1.4% 

Other 

0.0% 






Receivables 

0.0% 




Table 5: 
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Table 13: Missing Capital 

This table lists the 30 largest banks sponsors of ABCP as of 1/1/2007. For each bank, we 
compute the required capita! assuming ABCP requires a capital charge of 8%, i.e. 
ABCP*0.08=Total, expressed in billions of US dollars.. We also compute the ‘missing capital’ as 
a share of a bank’s equity. We measure equity as Tier 1 Capital. If a bank does not report Tier I 
Capital, we multiply shareholder equity with the average Tier 1/equity shareholder ratio of banks 
that report both shareholder equity and Tier 1 ratio. 


Missing 

Capital 


Name 

Tier 1 

ABCP 

Total 

% 

Citigroup Inc 

90.9 

92.672 

7.4 

8,2% 

ABN Amro Holding NV 

31.2 

68.575 

5.5 

17.6% 

Bank of America Corporation 

91.1 

45,691 

3,7 

4.0% 

HBOS Pic 

44.0 

43.9 

3.5 

8.0% 

JP Morgan Chase & Co. 

81.1 

42.714 

3.4 

4.2% 

HSBC Holdings Pic 

87.8 

39.426 

3.2 

3.6% 

Deutsche Bank AG 

31.0 

38.736 

3.1 

10.0% 

Societe Generale 

29.4 

38.639 

3.1 

10.5% 

Barclays Pic 

45.2 

33,07 

2.6 

5.9% 

Mitsubishi UFJ Financial Group 

68.5 

32 

2.6 

3.7% 

Rabobank Nederland 

34.8 

30,773 

2.5 

7.1% 

WestLB AG 

9.5 

29.946 

2.4 

25.1% 

ING Groep NV 

54.3 

26,417 

2.1 

3.9% 

Dresdner Bank AG 

18.7 

23.191 

1.9 

9.9% 

Fortis 

16.4 

22.596 

1,8 

11.0% 

Bayerische Landesbank 

15.8 

22.352 

1.8 

11.3% 

Bayerische Hypo-und Vercinsbank AG 

14,1 

22.263 

1.8 

12.6% 

Slate Street Corporation 

24.1 

21,855 

1.7 

7.2% 

Credit Agricole S.A. 

6.5 

19.48 

1.6 

24.1% 

Hypo Real Estate Holding AG 

4.5 

18.931 

1.5 

33.4% 

Lloyds Banking Group Pic 

6.1 

18.782 

1.5 

24.6% 

Countrywide Financial Corporation 

25,2 

18.305 

1.5 

5.8% 

GMAC LLC 

15.4 

17.539 

1.4 

9.1% 

Royal Bank of Scotland 

75.2 

15,847 

1.3 

1.7% 

Royal Bank of Canada RBC 

52.3 

15.602 

1.2 

2.4% 

Bear Steams Companies LLC 

19.1 

13.845 

1.1 

5.8% 

KBC Group 

22.9 

12.606 

1.0 

4.4% 

Sachsen Landesbank 

1.3 

12.528 

1,0 

79.9% 

BNP Paribas 

62.3 

11.647 

0.9 

1.5% 

Bank of Montreal 

45.3 

11.528 

0.9 

2.0% 

Total 

1,124.0 

861.5 

68.9 

6.1% 
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MANUFACTURING TAIL RISK: 

A PERSPECTIVE ON THE FINANCIAL CRISIS OF 2007-09 
Viral V. Acharya, Thomas Cooley, Matthew Richardson and Jngo Walter 
Forthcoming, Foundations and Trends in Finance, volume (4), 2010. 


ABSTRACT: We argue that the fundamental cause of the financial crisis of 2007-09 H'oi' that large, 
complex financial institutions ("LCFJs ") took excessive leverage in the form of manufacturing tail risks 
that were systemic in nature and inadequately capitalized. We employ a set of headline facts about the 
build-up of such risk exposures to explain how and why LCFIs adopted this new hanking model during 
2003-2Q 2007, relative to earlier models. We compare the crisis to other episodes in the United States, 
in particular, the panic of 1907, the failure of Continental Illinois and the Savings and Loan crisis. We 
conclude that several principal imperfections, in particular, distortions induced by regulation and 
government guarantees, developed in decades preceding the current one, allowing LCFIs to take on 
excessive systemic risk. We also examine alternative explanations for the financial crisis. We conclude 
that while moral hazard problems in the originate-and-distribute model of banking, excess liquidity due 
to global imbalances and mispricing of risk due to behavioral biases have some merit as candidates, they 
fail to explain the complete spectrum of evidence on the crisis. 


^ Viral V. Acharya is Professor of Finance at the New York University Stem School of Business and a Research 
Affiliate of the Center for Economic Policy Research (CEPR), European Corporate Governance Institute (ECGI) 
and National Bureau of Economic Research (NBER). Thomas Cooley is former Dean and the Paganelii-Bull 
Professor of Economics at the New York University Stem School of Business. Matthew Richardson is Charles 
Simon Professor of Applied Financial Economics at the New York University Stem School of Business and Sidney 
Homer Director of the Salomon Center for Research in Financial Institutions and Markets. Ingo Walter is Seymour 
Milstein Professor of Finance, Corporate Governance and Ethics and Vice Dean of Faculty at the New York 
University Stem School of Business. Some of the material in this article is based on the book Restoring Financial 
Stability: How to Repair a Failed System (Acharya and Richardson, 2009a). The authors are grateful to their 
colleagues at NYU-Stem who contributed to the book and to the thinking that has influenced this essay greatly, to 
Franklin Allen (the editor) for several useful suggestions and to Hanh Le for excellent research assistance. 
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I. INTRODUCTION 

There is virtually universal agreement that the fundamental cause of the global economic and 
financial crisis of 2007-09 was the combination of a credit boom and a housing bubble. In the 
five-year period covering 2002-2007, the ratio of debt to national income in the United States 
increased from 3.75 : 1 to 4.75 : 1. It had taken the whole preceding decade to produce an 
increase in aggregate debt of this magnitude. Moreover, from 2002 to 2007, house prices grew at 
an unprecedented rate of 1 1 percent per year. Why? With the benefit of hindsight, an 
extraordinary flood of liquidity and accommodative monetary policy that ignored asset prices 
produced extraordinarily low expected real interest rates. This appeared to have left investors 
scrambling for “alpha” - the so-called “search for yield” - that encouraged all kinds of 
borrowers to use maximum leverage. Households, corporations, financial firms, investors, and 
even countries borrowed heavily. When the “bubble” burst, a severe economic crisis was bound 
to come. At the household level, families whose homes were highly leveraged and whose equity 
represented 35 percent of their wealth would not be able to consume as they did through 2007. 
The real economy was bound to feel the brunt of the inevitable correction. 

It is much less clear, however, why this combination of events led to such a severe 
financial crisis — why we had such widespread and sometimes catastrophic failures of financial 
institutions along with the freezing-up of capital markets. The systemic crisis that ensued 
reduced the supply of capital to creditworthy institutions and individuals, resulted in a sudden 
sharp decline in global trade and production, and amplified the effects on the real economy 
worldwide. 
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We argue that what made the this economic shock unique, and led to such a severe 
financial crisis was the behavior of many of the large, complex financial institutions (LCFIs) — 
the universal banks and financial conglomerates, investment banks, insurance companies, and (in 
rare cases) even hedge funds — that today dominate the financial industry. These LCFIs ignored 
their own business mode! of securitization and chose not to transfer credit risk to other investors. 
Instead, they employed securitization to manufacture and retain tail risk that was systemic in 
nature and inadequately capitalized. Institutions matter, and in this case the robustness of the 
financial architecture built over two decades or so showed severe weaknesses. 

The legitimate and valuable purpose of securitization is to spread risk. It docs so by 
removing large concentrations of risk from the balance sheets of financial institutions, and 
placing small concentrations into the hands of a large number of investors who get paid an 
acceptable price for bearing that risk. But especially from 2003 to 2007, the main purpose of 
securitization appeared not to have been to share risks with investors, but to make an end-run 
around capital-adequacy regulations applied to financial intermediaries. The net result was to 
keep the risk concentrated in the financial institutions themselves — and, indeed, to keep that 
risk at a greatly magnified level because of the overleveraging that it allowed. When the risk 
actually materialized -- the housing bubble burst - these institutions experienced wholesale 
failures, resulting in the greatest systemic crisis we have seen since the Great Depression, 

Our assessment can be restated in a different way. It is now well recognized that given 
limited liability, levered firms have incentives to shift the profile of their assets towards higher 
risk (the so-called “risk-shifting” argument of Jensen and Meckling, 1976). Left to market 
devices, agency costs arising due to these incentives should be priced by creditors. In turn, the 
firms should have incentives to limit agency costs ex ante. In this view, all outcomes are 
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assumed to be second best in equilibrium. However, this view needs to be refined for financial 
firms, since they have an important set of creditors - the government and the taxpayer - as a 
consequence of implicit and explicit subsidies. Government guarantees are often not priced fully 
(or at all). This distorts financial firms’ cost of capital and their capital budgeting, inducing a 
preference for higher risk and higher leverage. Recognizing this moral hazard problem, 
regulation such as capital requirements are put in place. 

As a result, the objective function of financial firms can be viewed as maximizing 
shareholder value given the mis-pricing of agency costs in government guarantees and subject to 
capital adequacy requirements. While these firms can maximize their objective functions by 
enhancing overall value, that is, taking positive net present value investments, they can also 
circumvent capital requirements if regulation is lax and the resulting “regulatory arbitrage” is 
opaque and complex enough that markets cannot fully price the resulting agency costs. Viewed 
in this perspective, LCFl behavior during 2003-07 clearly shows profit maximization, by 
extensively exploiting gaps in the regulatory constraint rather than by undertaking positive net 
present value investments. The end result was the classic excessive leverage build-up in the 
financial sector. But since the manner in which such gaps were exploited was complex and 
opaque, the crisis that resulted was not well-anticipated by markets and led to severe spillovers to 
both financial and real sectors of the economy. 

Section II of this paper begins with a brief history of how the U.S. financial system 
evolved into its current form. We pay special attention to the risk-taking incentives of financial 
institutions and the breakdown of the regulatory system-wide protections that had emanated from 
the experience of the Great Depression, 
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Section III proposes a set of headline facts about the precise manner in which banks built 
tail (systemic) risk exposures during 2003-2Q 2007 in large measure to get around capital 
requirements, in contrast to their earlier business models. We explain how lax regulation 
contributed to these outcomes, especially during the 2003-05 period. 

In light of these headline facts. Section IV examines alternative explanations for the 
financial crisis: (I) Failure of the originate-and-distribute model, and the role played by rating 
agencies; (2) Panics in response to efficient securitization undertaken by the financial sector; 
(3) Global imbalances; (4) “Animal spirits” and mispricing of risks; (5) Loose monetary policy, 
especially in the United States; and, (6) Illiquidity-induced crisis (rather than an insolvency- 
induced one). By and large, we conclude that global imbalances and loose monetary policy were 
relevant proximate contributors to the crisis by producing an asset-price bubble in the United 
States that ultimately led to the large negative economic shock; concomitantly, the 
contemporaneous business model of LCFIs to concentrate tail risks on their balance-sheets rather 
than distribute them translated the economic shock into a full-blown crisis in the financial sector 
which was soon transferred to the real sector. We explain why none of the other alternative 
explanations does much to help explain the complete spectrum of available evidence on risks 
undertaken by banks. 

Section V provides concluding remarks and a brief discussion of possible remedies to 
charge banks for manufacturing tail risks and to contain such propensity in the first place. 
Though we focus on the United States for most of our discussion, we also discuss risk-taking and 
realized losses by LCFIs in other parts of the world. This latter discussion is contained in 
Section TV, where we consider the role of global imbalances, and in a separate Appendix. 
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II. HOW DID WE GET THERE? 

Financial crises have many common features. Preceding any crisis, there is almost invariably 
some sort of asset price bubble, a corresponding credit boom, and large capital inflows into the 
economy (see, for example, Reinhart and Rogoff (2008)). This is not too surprising. A financial 
crisis by definition involves a precipitous drop in nominal wealth and an increase in volatility, 
which widen credit spreads. That said, it remains likely that, while these characteristics are 
necessary, they are not sufficient to define a true financial crisis. Its severity fundamentally 
depends on the underlying financial sector’s exposure to such conditions together with the 
overall market’s uncertainty about the financial sector’s exposure to the developments at hand. 

This section maps out how the U.S. financial system got to the point at which the crisis of 
2007-2009 emerged. We begin a century earlier, with the panic of 1907. 

A. The Panic of 1907 and Its Aftermath 

The panic of 1907 was triggered in the curbside “shadow” stock market that was organized 
outside the New York Stock Exchange (NYSE).^ Many companies were traded literally on the 
street curb in a vibrant market that eventually became the American Stock Exchange. Why? 
Because the market was more efficient and more accessible than the NYSE at the time. In 
October of 1907, two brothers, Augustus and Otto Heinze, tried to comer the market in United 
Copper Company stock by executing a short squeeze. Their scheme failed, and the price of 
United Copper plummeted. The Heinze brothers who had hatched the scheme turned out to have 
been heavily involved with a number of banks and brokerages. When their curb market scheme 
collapsed, it quickly raised concerns about the safety of the banks that had lent the money to 

^ The best recent account of the Panic of 1907 Is Bruner and Carr (2007). 
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back their scheme. Within day.s a state bank in Montana owned by Augustus Heinze failed. 
Augustus was also President of the Mercantile National Bank of New York at the time, and was 
forced to resign because of his association with the comer and the failed Montana Bank. News of 
his resignation immediately created a panic that caused a mn on the Mercantile Bank. 

The panic spread and led to pressure on other banks’ stocks and deposits in those banks - 
a classic case of contagion. Noteworthy was the Knickerbocker Trust Co., the third largest trust 
bank in New York, whose President Charles Barney was suspected of having helped to finance 
the Heinze scheme. The run on the Knickerbocker Trust Co. forced it to close its doors and 
suspend operations. Charles Barney committed suicide not long after. The panic continued to 
spread to other tmst companies and, within days, a large number of banks had failed. 

The problem that faced banks - and financial markets more broadly at the time - was the 
contradiction inherent in fractional reserve banking. All such institutions were engaged in 
intermediation of one form or another with less than 100% reserves. When depositors became 
concerned and demanded their money back, even solvent financial institutions could find their 
cash and gold reserves insufficient to meet demands for cash and were forced to shut their doors. 
The institutions that had evolved (see Gorton, 1985) to address the problem of temporary 
liquidity shortages were bank clearing house associations that pooled resources to provide 
liquidity to individual members in limes of stress and perform many of the functions of a central 
bank. But two problems emerged in this arrangement during the Panic of 1907. The first was 
that a private clearinghouse association can itself face the risk of default. The second was that 
trust companies in New York were excluded from membership in the banks’ Clearing House 
Association. 
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Some calm was restored during the 1907 panic by the intervention of J.P. Morgan, who 
assumed a central role in trying to prevent it from spreading. Morgan had examined the books of 
the Knickerbocker Trust and concluded it was insolvent and had to be closed. When the panic 
spread to the Trust Company of America it too turned to Morgan for help. He and his associates 
concluded that the bank was indeed solvent, but would need a great deal of liquidity to survive. 
Morgan met with other bankers, the Secretary of the Treasury and John D. Rockefeller, and 
convinced them to work together to stop the panic. 

The joint effort turned out to be successful in the short run. Morgan had temporarily 
saved the day, but that was not the end of his intervention. Short-term loans were unavailable. 
Call money rates soared to 60% and more, and no loans took place. The troubles of the banks 
spread to the stock exchange, which lost 48% of its value in a matter of weeks. Many prominent 
brokerages were threatened with collapse. New York City was on the verge of bankruptcy. 
And, within a short time the Trust Companies themselves were again on the verge of collapse. 
J.P. Morgan invited the most prominent banking and trust company leaders to a meeting at his 
home and, famously, locked them in the library until they agreed to a plan to help the weakest of 
their members through the crisis. 

There were many lessons to be learned from the Panic of 1907, most notably concerning 
liquidity and capital, which would play out over the next quarter century and remained trenchant 
a hundred years later. On the liquidity front, it became accepted that there needed to be a credible 
lender of last resort who can restore trust in the system and its institutions. And on the capital 
front, it was realized that since information regarding solvency of financial institutions is 
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difficult to gather and incredibly valuable, if there is no institution to provide it, the risk of bank 
runs is high. 

Essentially starting with the Panic of 1907 and carrying through the banking crisis of 
August 1914, the stock market crash of 1929, and the banking panics of 1930, 1931 and early 
1933, what emerged was a complete overhaul of the U.S. financial system. While the Federal 
Reserve - and its role as the lender of last resort - was created in 1913, the majority of the 
changes were enacted in 1933 and 1934.’ These regulatory initiatives were enacted precisely 
because policymakers recognized that the severity of the banking crisis and the ensuing period, 
commonly referred to as the Great Depression, were inexorably inter-related. 

Specifically, the 1 929 stock market crash, the collapse of production and wealth that 
followed, and the continued volatility of financial markets in the 1930s, led consumers and 
businesses to dramatically reduce spending, caused extraordinarily high bankruptcy rates among 
businesses, and brought about the disappearance by failure or acquisition of nearly half of all 
American financial institutions, often involving classis bank runs triggered by suspected 
insolvency. These came in the form of three separate waves of banking panics during 1930-33. 
The economic forces that created and peipctuated the Great Depression have been much 
discussed and debated, and we will simply note here a general consensus that the contractionary 
monetary policies that the Federal Reserve Board pursued at the time were a contributory factor 
in the banking crises and their real-sector consequences (Friedman and Schwartz, 1971). Prices 
of goods and services fell approximately 25 percent between 1929 and 1933. This in turn led to 
debt deflation, a phenomenon by which the collateral underlying loans shrinks in value, causing 

^ Friedman and Schwartz (1971) and Meltzer (2004). 
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the real burden of debt to rise, leading the economy to spiral further downward (Bemanke, 

2000 ). 

Policymakers at the time recognized that, even with the liquidity backstop by the 
government, the problem with the U.S. financial system was that uncertainty about insolvency 
(i.e., bank capital) could cause a run on the system. The Banking Act of the 1933 solved the 
uncertainty problem that led to bank runs by providing deposit insurance through the creation of 
the Federal Deposit Insurance Corporation (FDIC). Depositors no longer had to run on the bank 
because the government guaranteed deposits, the bulk of bank liabilities. Along with this 
government backstop came the fact that deposit insurance creates moral hazard - the incentive 
for banks to undertake greater risk than they would otherwise have taken without deposit 
insurance. Regulators and policymakers understood that deposit insurance could lead to 
excessive risk taking, so they set up a number of counteracting barriers. 

In particular, banks would have to pay fees to be part of the deposit insurance system. So, 
at least, on an ex ante basis, regulators took into account the cost of the insurance. Deposit 
insurance was limited in magnitude per account, thus restricting the size of the banks. Most 
important, there were the so-called Glass-Steagall restrictions: the risk-taking activities of banks 
were ring-fenced to the extent there was a separation of commercial banking (taking deposits and 
making commercial loans) from arguably more risky investment banking activities (underwriting 
and dealing in corporate debt, equity securities and municipal revenue bonds). In addition, there 
would be enhanced supervision of individual banks, generally in the form of minimum capital 
requirements, as well as winding-down provisions in the case of failure. Capital requirements 
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represent protection against the risk-shifting incentive arising from deposit insurance, because 
the incentive only exists when leverage and/or asset volatility are high. 

While there are many reasons for the relative calm of the U.S. financial system for the 
fifty years after the Great Depression, many analysts point to the financial regulation that was 
enacted in 1933, complemented by securities and investment legislation enacted in 1933, 1934 
and 1940. 

But starting in the early 1980s, the U.S. banking system began to show some cracks. 
Ignoring international shocks such as the emerging market crisis of 1981, the real estate crises in 
Japan and the Nordic countries in 1991, the Mexican “tequila” crisis of 1994, and the Asian 
contagion of 1997, it may be surprising to recall that the U.S. suffered a number of events during 
this time that could have led to financial crises that might have been far more serious than they 
tamed out to be - the failure of Continental Illinois in 1984, the S&L crisis of the 1980s, the 
stock market crash of 1987, the LTCM crisis in the fall of 1998, and the burst of the dotcom 
bubble in 2000. So what happened during this period that ultimately made the serenity of the 
U.S. financial system fade away and ultimately evaporate in the most recent crisis? 

B. Bank Competition, Financial Innovation and Risk-Taking in the Last Decades of the 

20"" Century 

There is considerable debate about why the banking system changed so much in the 1980s, but 
the general consensus is that technology changed the nature of banking and therefore 
competition in the banking sector (Kroszner (2000) and Kroszner and Strahan (2007)). Some of 
these technological changes included (i) the development of the automated teller machine (ATM) 
that reduced geographical ties between banks and depositors, (ii) the proliferation of money 
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market funds and cash management accounts outside the banking system, and (iii) the increase in 
the types of communication channels, reducing again the ties between local bankers, and 
depositors. In other words, traditional lines of business of banks no longer enjoyed their 
privileged status as financial intermediaries. 

In an important paper, Keeley (1990) uses the increase in bank competition as an 
explanation for the Savings and Loan (S&L) crisis of 80’s. Prior to the aforementioned changes 
in financial technology, banks and thrifts enjoyed monopolistic advantages and their charters had 
significant franchise value. But once this franchise value was diminished, the benefits associated 
with risk-shifting and exploiting the guarantees of deposit insurance increased. In general, there 
is convincing evidence of risk-shifting related to deregulation and increased banking competition 
that was a prime explanation for the S&L crisis (Saunders, Strock and Travlos, 1990, Cordell, 
MacDonald and Wohar. 1993, Kroszner and Strahan, 1996 and Hovakimian and Kane, 2000). 

Around the same time, the institutional side of banking also changed dramatically. For 
example, there was tremendous growth in the so-called “shadow” banking system, i.e., financial 
institutions outside the traditional banking system that provide very similar services (Adrian and 
Shin, 2009, Acharya, Schnabl and Suarez, 2009 and Gorton, 2009). The shadow banking system 
includes derivatives - futures, options, swaps - as well as repos and money market funds, 
securitization of loans in the mortgage, corporate, and household sectors, and an increasing 
importance of public equity and bond markets. As an illustration, the amount of assets of the 
financial sector held by depository institutions dropped from 60% in 1950 to less than 30% in 
2006 (Kroszner and Melick, 2009). In Section III we provide a detailed analysis of this banking 
model that took hold in the 80’s and appeared to flourish thereafter. 
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Partly because of these dramatic changes in the nature of financial intermediation, there 
was general recognition that certain provisions of the Banking Act of 1933 ~ those most 
commonly referred to as the Glass-Steagall provisions - had become obsolete. This process of 
erosion of the allowable scope of commercial bank activities started in the mid 1980s with the 
reinterpretation of Section 20 subsidiaries of banks (which were permitted to carry out Glass- 
Steagall prohibited activities within certain limits), later with the Riegel-Neal Interstate Banking 
and Branching Efficiency Act of 1994, and then finally with the formal repeal of Glass-Steagall 
through the Gramm-Leach-Bliley Financial Services Modernization Act of 1999. The 
deregulatory environment continued thereafter, with the Commodity Futures Modernization Act 
of 2000, and in August 2004 with the amendment to the “net capital rule” of the Securities 
Exchange Act of 1934 allowing investment banks to dramatically increase leverage and put them 
on equal footing with universal banks under Basel II. 

The result of these changes was to leave the financial system for the most part 
unprotected by the safety infrastructure that had been created in the 1930s, and, in many ways, 
even weaker in a regulatory sense than at any time since the early 1900s. This is not to argue that 
the Banking Act of the 1930s should necessarily have remained in place, only that whatever 
replaced them should have been mindful of the market failures that led to their passage in the 
first place. One only has to look at two episodes in the 1980s to understand this point. 

i. Continental Illinois'* 

In 1982, federal regulators decided to close the Oklahoma-based Penn Square Bank, a 
$436-million asset bank that specialized in oil and gas sector loans. Penn Square originated large 

* This account relies heavily on FOiC (1997). 
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volumes of loans to the historically risky exploration sector of the US energy industry, which 
began to suffer as energy prices fell after 1981. The seventh largest bank in the U.S., Continental 
Illinois, had invested aggressively alongside or through Penn Square and held hundreds of 
millions of dollars of Penn Square’s book of loans. Continental had made many other loans to 
the energy sector and had also expanded its business risk by lending large amounts to developing 
countries to help them finance external debt incurred in the energy crises of the I970’s. In 1982, 
Mexico was forced to begin renegotiating its syndicated bank debt, triggering the emerging 
market debt crisis that was not fully resolved for almost a decade. 

While many other US commercial banks followed the same strategy of lending to credit 
hungry markets in the late 1970s, Continental’s credit exposures were compounded by a funding 
strategy that was unusual at the time. Traditionally, banks fund growth in their lending activities 
by attracting larger volumes of savings from retail depositors. Continental, however, had a 
limited retail presence, due in part to federal and local banking regulations. The bank depended 
heavily on funding from the wholesale money markets. Indeed, by 1981, Continental gained 
most of its funding through federal funds and by selling short-term certificates of deposit on the 
wholesale money markets. Only 20% of its funding came from traditional retail deposits. 

Continental had pursued an aggressive growth strategy and assumed concentrated risk 
financed mostly with short-term wholesale debt. When the energy sector turned sour and the 
developing countries renegotiated their debt. Continental was unusually vulnerable to the views 
of the wholesale funding markets. In 1984, investors and creditors lost confidence and in a 
precursor to the crisis of 2007-2008, Continental was quickly shut out of its usual sources of 
funding in the domestic and Eurodollar interbank markets. In May of 1984, Continental 
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experienced what the FDIC described as a high-speed electronic bank run. To stem the panic, 
regulatory agencies and the banking industry arranged massive emergency funding for the bank. 
The fear was that a failure of Continental would undermine the entire banking system. As a 
matter of fact, more than 2,300 banks had correspondent accounts with Continental. 

In an extremely controversial decision, the Federal Deposit Insurance Corporation tried to 
stop the bank run by extending a guarantee to uninsured depositors and creditors at the bank. 
This was arguably the beginning of the notion that some banks should be considered “too big to 
fail”. The emergency help was followed by a package of permanent measures, making 
Continental the largest bank in the history of US banking ever to be rescued by government 
agencies. Unable to find a takeover partner, the FDIC ended up owning more than 80% of 
Continental. Management was fired, the board replaced and the bank was returned to the private 
sector in an IPO, later to be sold at a significant premium to Bank of America. The FDlC’s share 
of the bill to rescue the bank was later calculated to be $1.1 billion. Although many considered 
the rescue of Continental under the leadership of Fed Chairman Paul A. Volcker a crisis 
management tow de force, it nevertheless signaled to unsecured creditors that they were likely to 
be fully protected against losses by the government under systemic risk circumstances. Market 
discipline was not eroded in the case of shareholders, who were wiped out, but it was eroded in 
the case of creditors, thereby creating moral hazard for the future. 

The Continental story provides a classic example of how a sharp drop in confidence can 
lead counterparties in the wholesale markets to suddenly withdraw funding from a damaged 
bank, spinning the institution into a funding liquidity crisis as potentially fatal as any nineteenth- 
century run on a bank by retail depositors. It should have been a warning call that systemic risk 
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can build up quickly in a credit expansion cycle - outside of the traditional banking technology 
(deposits) - and needs to be priced and regulated accordingly. Continental Illinois should have 
been the canary in the coal mine. It showed that the regulatory system crafted in the 1930’s 
needed serious updating. Instead, the problem was soon forgotten and eventually resurfaced 
with a vengeance. 

ii. The Savings and Loan Crisis 

The most serious post-war crisis in US the banking sector was the Savings and Loan (S&L) 
Crisis of the late 1980’s. It is often blamed (with at least some justification) on the more 
permissive regulatory environment that evolved during the Reagan Administration (White, 
1991), and was repeated during the Clinton Administration a decade later. That isn’t the entire 
story however, and it is an episode that contains valuable lessons for the crisis of 2007-2009. 

US Savings and Loan institutions, as distinct from commercial banks, were also a product 
of the Great Depression. They were created to serve the public policy goal of encouraging home 
ownership. The Federal Home Loan Bank Act of 1932 created the Federal Home Loan Bank 
System to provide liquidity and low-cost financing for S&Ls. There were 12 regional Home 
Loan Banks that were owned by their members and were under the supervision of the Federal 
Home Loan Bank Board (FHLBB). The National Housing Act of 1934 created the Federal 
Savings and Loan Insurance Corporation (FSLIC) to provide deposit insurance for S&Ls similar 
to what the FDIC provided for commercial banks. In contrast to the FDIC, which was established 
as an independent agency, the FSLIC was placed under the authority of the FHLBB. 

For decades, the FHLBB’s examination, supervision, and regulation capabilities were 

relatively poorly developed, in part because S&Ls had a narrowly defined role in the 
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intermediation sector and not much scope for expanding it. S&Ls took in household savings, on 
which they paid relatively low interest rates, and lent at attractive interest rates on thirty year 
fixed rate mortgages. This model began to change with the high inflation of the 1970’s when 
interest rates soared in response to accelerating inflation during the Carter Administration. 
Deposits began to flee the S&Ls in pursuit of higher returns and, even when Congress lifted caps 
on deposit interest rates, the S&Ls were still being squeezed on the other end by their portfolios 
of 30-year fixed rate mortgages. They needed to find other sources of income. As described 
earlier, many economists view this as the period when S&Ls moved more towards a risk-shifting 
model, exploiting their federal deposit insurance backstop. To accomplish this, the S&Ls needed 
to circumnavigate or erode existing regulations. 

This began with the FHLBB itself loosening regulations covering S&Ls. It allowed the 
thrifts to begin issuing adjustable rate mortgages. Congress also encouraged S&L 
diversification, and explicitly authorized consumer lending and investment in commercial real 
estate. Both federal and state thrift regulators began relaxing restrictions on their asset allocation, 
relaxing safety and soundness regulation, lowering capital requirements, and changing 
accounting rules to make it easier for S&Ls to meet their net worth requirements. All of these 
changes helped the thrift industry to grow rapidly. Between 1980 and 1986, 492 new thrifts were 
chartered in the United States. 

Things began to change when inflation was brought under control in the early 1 980s by the 
Volcker experiment, accompanied by a serious recession. Oil prices fell to a level that made 
many investments in that sector unprofitable. Tax benefits for real estate investments were 
eliminated, and that made many projects unprofitable. Much of the financial intermediation 
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growth between 1983 and 1985 was in commercial real estate lending. By 1985, it became clear 
that the thrift industry faced serious trouble. Enough S&Ls had folded or were in danger of 
folding that the FSLIC itself was insolvent. Efforts to recapitalize the FSLIC in 1986 and 1987 
were bitterly fought by the industry, which lobbied aggressively with members of Congress. 
Thrift failures increased during 1987 and into 1988, but the insolvency of the FSLIC meant that 
rescuing troubled thrifts would cost more than the FSLIC had available in its insurance fund. As 
a result, the regulators could not intervene in S&Ls that had more liabilities than assets. This 
meant that several insolvent thrifts remained in business. These “zombies” had incentives to 
take even more risks in the hope that they could eventually improve their outcomes. 

The crisis in the S&L industry was finally acknowledged and resolved after the 
inauguration of George H.W. Bush in 1989. Congress passed the Financial Institutions Reform 
Recovery and Enforcement Act (FIRREA) in 1989. FIRREA abolished the FHLBB and shifted 
regulation of S&Ls to the Office of Thrift Supervision (OTS), transferred the thrifts’ deposit 
insurance function from the FSLIC to the FDIC, and reinstituted many of the regulatory 
provisions that had been weakened during the previous decade. In addition, FIRREA created the 
Resolution Trast Corporation (RTC) to liquidate or restructure the insolvent S&Ls. 

There are several lessons from the S&L mess. The first is that when regulatory institutions 
have outlived their usefulness or been rendered obsolete it is not enough to just eliminate the 
regulatory boundaries without consideration of the risks that are being created. This was the case 
with the thrift industry, which had been created and developed with specific goals in mind but 
then morphed into something else entirely. Another lesson is that regulators can easily be 
captured by the industry they regulate. This was clearly the case with the FHLBB. The S&L 
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Crisis makes it clear as well that moral hazard is an important issue. It demonstrated how critical 
it is to promptly close insolvent, insured financial institutions in order to minimize potential 
losses to the deposit insurance fund and to ensure a more efficient financial marketplace. Finally, 
resolution of failing financial institutions requires that any deposit insurance fund be strongly 
capitalized with real reserves based on meaningful risk assessments. 


C. Risk-Taking Incentives of Financial Institutions 

Given their inherently high leverage and the case with which the risk profile of financial assets 
can be altered, banks and financial institutions have incentives to take on excessive risks. 
Ordinarily, one would expect market mechanisms to price risks correctly and thereby ensure that 
risk-taking in the economy is at efficient levels. However, there are several factors - some novel 
and some traditional - that have ruled out such efficient outcomes, 

i. The Novel Front 

Financial institutions have become large and increasingly complex and opaque in their 
activities. This has weakened external governance that operates through capital markets 
(accurate prices), the market for corporate control (takeovers), and the role and functioning of 
boards of directors. Coincidentally there is the fact that financial risks at these institutions are 
now increasingly concentrated in the hands of a few “high performance” profit/risk centers. 
Employees (bankers, traders) engaged in these centers have skills in creating, packaging-and- 
repackaging, marking to market and hedging financial securities. Since such skills are largely 
fungible across institutions, such employees have exerted tremendous bargaining power in their 
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institutions and have succeeded in getting themselves rewarded through highly attractive, short- 
term compensation packages that provide them lucrative cash bonuses for short-run performance 
and what has shown itself to be effectively “fake-alpha”.^ 

In the period leading up to the recent crisis, bankers were increasingly paid through short- 
term cash bonuses based on volume and on marked-to-market profits, rather than on the long- 
term profitability of their “bets.”^ So they had no incentive to discount for liquidity risk, for 
example, that of asset-backed securities, if their bets went wrong and nobody wanted to buy 
these securities. Nor was there an incentive to discount for the “maturity mismatch” inherent in 
special investment vehicles off the banks’ balance sheets — which funded long-term assets via 
short-term debt (asset-backed commercial paper) that had to be rolled over frequently, generally 
overnight. Nor, apparently, did their managers assess the true skills of those who were 
generating these large “profits.” In effect, regulatory arbitrage - taking on risks and financing 
structures that were not subject to significant capital requirements - became a primary business 
of the financial sector because of the short-term profits it was generating. 

A case in point.’ In the summer of 2005, UBS, the Swiss-based LCFI, became a major 
player in subprime mortgage collateralized debt organizations (CDOs). It purchased pools of 
subprime mortgages from mortgage originators and sliced and diced them so that the “super 


^ Of course, whether the high level of compensation paid to bankers or traders was a symptom of weak 
governance or a result of the equilibrium outcome of a competitive labor market remains an open question. 

Gabaix and Landier (2008), for example, show how the latter mechanism can explain pay scales of such magnitude. 
^ See Rajan (2008) for an early hint of this problem with bankers' pay. Acharya, Pagano and Volpin (2009) and 
Acharya and Volpin (2010) provide models explaining why pay may have risen in the banking industry, and 
coincidentally risk management (governance) quality deteriorated, due to greater mobility of risk-takers across 
financial institutions. Acharya and Richardson (2009) provide a detailed account of such governance failures (see, 
especially, chs. 7 and 8). 

^ The following account is taken from UBS's "Shareholder Report on UBS's \A/rite Downs," 2008, prepared for the 
Swiss Federal Banking Commission. 
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senior” tranches would receive the highest designation from the rating agencies. The resulting 
AAA securities would then be sold off to investors. UBS was paid handsomely for structuring 
these deals. This business usually worked as intended — the credit risk that would normally be 
held by UBS or other banks or mortgage lenders was transferred to the better-capitalized 
investment community. 

Starting in 2006, however, the CDO group at UBS noticed that their risk-management 
systems treated the AAA securities as essentially riskless, even though they yielded a premium 
(the proverbial free lunch). So they decided to hold onto them rather than sell them. After 
holding less than $5 billion of these securities in February 2006, the CDO desk was warehousing 
a staggering $50 billion of them by September 2007. Incredibly, this happened even though the 
housing market had turned south in June 2006; subprime lenders had begun to go belly-up in 
December 2006; and UBS itself shut down its in-house hedge fund, Dillon Read Capital 
Management, in May 2007 due to subprime investment losses. None of this mattered to the UBS 
CDO group. For every $ 1 of super senior securities held, it booked the premium as immediate 
profit. And for every dollar of current “profit” booked, the members of the CDO group received 
correspondingly high bonuses. The members of the group had every incentive to increase the 
quantity of CDOs on the balance sheet as much as possible, since their own bonuses were tied to 
instant profits with no recognition of any risk. In a similar fashion, by the late summer of 2007 
Citigroup had accumulated over $55 billion of AAA -rated CDOs. 

Many analysts have taken stories like UBS, and the fact that many of the shareholders of 
the failed (or near failed) institutions - Bear Steams, Fannie Mae, Freddie Mac, Lehman 
Brothers, A.I.G., Merrill Lynch, Washington Mutual, Wachovia and Citigroup ~ lost most of 
their investment in bank slocks in the crisis, as prima facie evidence of massive failure of 
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corporate governance, i.e., between shareholders and managers. While clearly this view cannot 
be completely discounted, we believe it is actually secondary in importance compared to the 
failure of corporate governance at the debt and regulatory level. Put another way, it appears to 
us that shareholders of LCFIs themselves benefited from the risk-taking option inherent in such 
CDO bets at the expense of creditors and taxpayers, 
ii. The Traditional Front 

To understand risk-taking incentives in large and complex financial intermediaries, we need to 
examine how the claim structure of the LCFIs is different from that of a regular non-financial 
firm. On the liability side, LCFIs are highly leveraged entities. At least 90% of the claim holders 
of an LCFI are debt holders (including depositors). Of course, other claimants comprise 
taxpayers through the numerous government guarantees in the system, most notably (i) deposit 
insurance, (ii) the implicit guarantee of too-big-to-fail instimtions, and (iii) the “subsidies” 
provided to government-sponsored enterprises like Fannie Mae and Freddie Mac. That is, the 
vast majority of liabilities in the U.S. financial system were the beneficiaries of some form of 
safety net (see, for example, Marcus and Shaked, 1984, and Pennacchi, 1987). 

Given this structure of claims, corporate governance mechanisms that align managers 
with shareholders may deviate significantly from those that maximize firm value. Put differently, 
corporate governance mechanisms in LCFIs have to be designed so as to align the manager with 
the interests of the debt holders and the FDIC guarantor, as well as the shareholders. Monitoring 
by debt holders and the regulator are critically important components of corporate governance in 
LCFIs (see John and John, 1993, for details) compared to nonfinancial corporations. What kind 
of monitoring can one expect from debt holders? If the debt holders are depositors, deposit 

insurance reduces the incentives to monitor virtually to zero. 
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Of course, the fact that banks are covered by deposit insurance does not in itself 
necessarily lead to excessive risk-taking on their part. If the franchise value of their enterprise 
exceeds the benefits due to risk-shifting, then there might be very little effect on risk-taking as a 
result of deposit insurance. But two sets of consequences arose from competition that eroded the 
profits underlying the traditional lines of business of banks, described earlier. First, banks moved 
more and more into businesses focusing on noninterest income, such as trading and fee-based 
activities (e.g,, Stiroh, 2002). Second, and more importantly, the relative value of risk-shifting 
increased given that value of bank charters had decreased. If the guarantees turned out to be 
mispriced, then the mispricing effectively removed any market discipline component of 
governance normally reserved for creditors. And risk-shifting within large financial 
intermediaries was particularly easy to do. 

There is very strong evidence in the literature supporting the existence of mispriced 
government guarantees and the consequences arising from such guarantees. In terms of the 
financial crisis of 2007-2009, what was the source of regulatory failure? With respect to deposit 
insurance, as described earlier, there seems to be a consensus that moral hazard played an 
important role in both initiating and prolonging the S&L crisis. As a result, there were substantial 
reforms enacted to address this issue, most notably the Federal Deposit Insurance Corporation 
Improvement Act (FDICIA) of 1 99 1 . One of the major changes in setting FDIC premiums was to 
make them more risk-based. In theory, the FDIC assesses higher premiums on those institutions 
that pose greater risks to the insurance fund. In practice, if the deposit insurance fund was well- 
capitalized (i.e., 1.25% of reserves to total insured deposits), it turned out that no premiums were 
assessed to those banks. In fact, from 1996 to 2006, more than 90 percent of all banks paid very 
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iittle in deposit insurance premiums.® Figure 1 effectively illustrates this point by showing a 
reserve ratio close to 1.25% during this period, combined with a small increase in deposit 
insurance fund balances. 

Figurel; Balances of Deposit Insurance Fund and the Reserve Ratio 



The S&L crisis clearly suggested the need for risk-based insurance premiums to be 
charged to banks. The market failure was that not only was the risk-based method not applied, 
but no insurance premiums at all were charged to the majority of banks. This effectively meant 
that the U.S. had a free deposit insurance system with little or no protection at all in place in 


® This issue was only partially addressed by the Federal Deposit Insurance Reform Act of 2005 to the extent the 
range of ratio of reserves to total deposits covered a wider range for which premiums would be collected. 
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consideration of the repeal of Glass-Steagall and the changing institutional and systemic risk 
exposures in the financial structure. 

At first glance, the moral hazard inherent in depository institutions was limited in scope, 
since deposits were only a limited component of the assets (and liabilities) of the U.S. financial 
system. However, since the majority of assets of the financial sector were held by a small 
number of LCFIs, the market discipline provided by debtholders was similar to that of depositors 
due to the too-big-to-fail (TBTF) guarantee. Since the 1984 bailout of Continental Illinois, the 
issue of TBTF had been much discussed in regulatory and academic circles (see, for example. 
Stem and Feldman, 2004, and Ermis and Malek, 2005). Even before the financial crisis of 2007- 
2009 made the TBTF guarantee explicit, there was ample evidence that TBTF was alive and well 
over the previous two decades, and seriously distorted financial market pricing (see, for example, 
O’Hara and Shaw, 1990, Penas and Unal, 2004 and Morgan and Stiroh, 2005). 

To understand further the importance of moral hazard and the role of government 
guarantees, consider the case of the government sponsored enterprises (GSEs), Fannie Mae and 
Freddie Mac. Fannie Mae was founded in 1938 in the wake of the depression to provide liquidity 
and aid to the mortgage market. It became a government sponsored enterprise in 1968, and 
shortly after, Freddie Mac was formed to compete with Fannie Mae to create a more efficient 
secondary market for mortgages. While not explicit, there has always been the presumption that 
both the guarantor function and debt of these GSEs had full backing of the U.S. government. 
Indeed, the GSEs’ debt generally was priced marginally above the prevailing treasury rate. 

Consider the investment function of the GSEs. For every $1 of mortgage-backed 
securities purchased with equity, there was a large amount of debt issued to purchase additional 
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mortgage-backed securities. Figure 2 shows the book and market leverage ratios of the GSEs, 
measured as assets divided by equity, over the period 1993 to 2007. The extraordinary point to 
note is the access to very high leverage, given that the GSEs were investing in risky, relatively 
illiquid mortgage-backed securities. This provides an idea of the size of the implicit government 
guarantee. In fact, the literature has quantified the transfer from taxpayers to the GSEs to be in 
the billions of dollars even before the crisis ignited (see, for example, Passmore, 2005 and Lucas 
and McDonald, 2006). 


Figure 2: The Leverage Ratio of the GSEs (1993-2007) 



The investment portfolio of the GSEs became markedly riskier through time as they 
began to load up on non-prirae mortgages under pressure from Congress and the Clinton 
Administration. Successive Secretaries of Housing and Urban Development (HUD) mandated 
that the GSEs increase the share of mortgage loans and guarantees to low-income households to 
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50% and then 60% of their portfolios. Although some analysts have argued that the GSEs’ non- 
prime bets were much larger (Pinto, 2008), it is clear that by the mid 2000’s at least 15% of the 
GSEs’ funds were invested in subprime mortgages. In contrast to prime mortgages, however, 
these were not hedged using corresponding interest rate swaps. Figure 3 provides the size of the 
GSE mortgage portfolios, noting the rise in subprime holdings over the later years. Of course, 
with the lack of market discipline due to the government’s guarantee, one would expect that the 
GSEs would invest in riskier assets to the extent possible. Quite apart from their politicized 
character, it is therefore not surprising that, as nonprime mortgages took off, the GSEs 
substituted risk toward these assets. The hybrid nature of the GSEs and the implied sovereign 
guarantee, in short, underlay a financial disaster waiting to happen. 

Figure 3: The size of the GSE retained mortgage portfolio (in billions of S) 



To summarize, the traditional role of banks together with the limits imposed on them by 
Glass-Steagall led to relative calm in the US financial system for fifty or so years after the 1930s. 


- 27 - 



146 


Once the Glass- Steagall barriers were lifted, the only real protection for the financial system was 
capital requirements and appropriate pricing of government guarantees covering individual 
financial institutions. With little or no pricing of government guarantees, the only remaining 
obstacle to increased risk-taking and systemic exposure was capital requirements. As we argue in 
Section IK, the financial crisis of 2007-2009 is centered on how LCFIs and other Wail Street 
firms exploited loopholes in regulatory capital requirements to take on an under-capitalized $2-3 
trillion highly leveraged, one-way asymmetric bet on the economy, particularly tied to residential 
real estate but also involving commercial real estate and consumer credit. 


III. THE NEW BANKING MODEL OF MANUFACTURING TAIL RISK’ 

Given this background, we discuss the shift in the banking model during 2003-2Q2007 
compared to the traditional banking and securitization models. 

The simple theory of banking is that banks act as financial intermediaries between 
depositors and borrowers (Diamond, 1984). Depositors provide funds to make loans, and banks 
provide expertise in assessing the creditworthiness of borrowers. Historically, then, the asset side 
of a bank’s balance sheet (Figure 4) would consist of loans funded by deposits as well as loans 
funded by equity (and in general non-deposit debt). 

A bank’s loans are considered assets because they are owed to the bank by borrowers. 
Deposits are considered liabilities because, upon demand, they must be returned by the bank to 
the depositors. In the meantime, however, most deposits have been lent out to borrowers, with 
the exception of liquidity reserves, and the interest on these loans is the main source of the 

This section draws heavily on the discussion in Acharya and Richardson (2009b). 
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commercial bank’s profits. Most deposits, therefore, are unavailable at any given time to be 
reclaimed by the depositors. 


Figure 4: Traditional Banking’® 

Bank Balance Sheet 


Assets 

Liabilities 

Loans 

Deposits 

Capital/Equity 


The Traditional Banking Model 


Household tendjn9 
(mortgage & non-mortgage) 



We are grateful to Philipp Schnabi for schema describing traditional bank balance sheet and its modern forms. 
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To avoid the possibility that all the depositors will demand the return of their deposits at 
the same time — as occurred during several panics between 1850 and 1914 and during the Great 
Depression — we have emphasized that deposits are generally insured up to a certain amount by 
the government. In return for this guarantee and an insurance fee, and to ensure that banks have a 
stake in the process, banks are required to hold a minimum amount of “capital” as a buffer 
against losses. Quite apart from simple prudence in management and governance, even in the 
days of the Medicis in Florence or the Fugger in Frankfurt, banks that wanted to survive kept a 
sharp eye on capital adequacy. And while there are other complementary explanations of bank- 
capital regulation, this simple one suffices for exposition of our main point. For these purposes, 
what constitutes “capital” is defined by regulators. The regulations in place in the run-up to the 
crisis in most Western countries defined capital in terms of funds obtained either by raising 
equity (selling stock or certain forms of “hybrid” debt that has equity-like features), or by 
retaining earnings. We will shortly point out that banks’ efforts to circumvent these capital- 
adequacy requirements caused the financial crisis. 

In a world without deposit insurance, capital-adequacy regulations might in fact be 
unnecessary, as it often was in banking history. The creditors of financial institutions (depositors, 
uninsured bondholders, and other counterparties) would apply pressure to curb excessive risk 
taking. Uninsured bondholders and other counterparties could do this by charging higher interest 
rates to banks that took what seemed to be excessive risks. Similarly, depositors could demand 
higher interest rates on their deposits in exchange for the higher risk involved in using such 
banks. And if unanticipated risks seemed to arise in a given bank, they would take their money 
elsewhere, or under stress conditions participate in bank runs (akin to the run of unsecured 
creditors on banks during the ongoing crisis). But the creation of deposit insurance created a risk 
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of moral hazard for traditional banks, and similarly, implicit government bailout guarantees for 
institutions that are considered too big to fail created moral hazard for today’s LCFIs. 

The bank-capital regulations of most Western countries follow the terras recommended 
by the Basel Committee on Banking Supervision (BCBS) of the Bank for International 
Settlements in Basel, Switzerland. Under the Basel accords, banks must maintain at least an 8 
percent capital buffer against a risk-adjusted measure of their assets, although there is 
considerable national discretion in the actual implementation of the Accord, For instance, in the 
United States the FDIC has interpreted “at least” 8 percent to mean 10 percent if a bank is to be 
designated “well capitalized” (a designation that brings certain privileges such as lower deposit 
insurance premiums). 

The two main forms of “capital,” according to the Basel rules, are equity and retained 
earnings. Maintaining large capital buffers is costly from an economic standpoint since debt, 
especially if short-term and demandable, has market discipline role that cannot be served by the 
relatively passive nature of equity financing (Calomiris and Kahn, 1991, Diamond and Rajan, 
2001). However, even maintaining socially efficient levels of capital can seem privately costly 
to bank management if their attention is focused on short-term accounting measures of 
performance such as return on equity (ROE). For instance, the capital can be lent out at risk-free 
interest rate whereas putting it away into illiquid and tail-risky assets can generate a carry over 
and above the risk-free rate. While the return on both forms of investment .should be similar on a 
risk-adjusted basis, the absence of proper accounting of risks in recording of profits can make 
reducing capital, that is, increasing leverage, highly attractive from the standpoint of generating 
greater ROE over the next quarter. 
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As such, in difficult times, if a bank’s capital must be boosted through issuing equity 
shares, it generally signals to investors the adverse news that retained earnings are unlikely to be 
sufficient to meet the bank’s capital needs (Myers and Majluf, 1984), and the new equity 
injections will dilute the value of existing shares (Myers, 1977) since the primary benefit of the 
injections accrues to creditors. It would seem that such costs of capital issuance might discipline 
banks and induce them to manage capital in a comitercyclical manner. However, once decision- 
making horizons are shortened due to focus on quarterly accounting measures of performance 
with poor risk-adjustment of recorded profits, such dynamic and long-term incentives are lost. 

Regardless of the exact nature of this cost, in order to deal with holding costly capital on 
balance sheet in originating assets, the model of banking evolved to focus on securitization 
(Figure 5). This allowed banks to avoid holding costly capital by essentially turning them into 
underwriters that continued to originate loans but then sell them off to others. Once loans are 
removed from a bank’s balance sheet in this way, the 10-percent capital reserve need not be held. 

Securitization explains the fact that there are today far fewer deposits in the modem 
financial system than there are bank loans. The U.S. banking system currently holds 
approximately $7 trillion in deposits, but the credit market includes $2.7 trillion in bank and 
leveraged loans, $3.3 trillion in commercial mortgages, $1.3 trillion in subprime mortgages, $5.8 
trillion in non-agency (i.e., non-Fannie Mae or -Freddie Mac) prime residential mortgages, and 
$2.6 trillion in consumer loans, among others. The riskier credits, such as high-yield corporate 
loans, nonprime mortgages, commercial mortgages, and consumer credit, are likewise generally 
securitized. 
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With securitization, the original idea of banking is altered. Banks are now intermediaries 
between borrowers and investors (rather than just depositors). To understand how this works, 
consider the successful model of securitizing prime mortgages. This involves pooling prime 
mortgages into mortgage-backed securities (MBSs) that pay their owners fractional streams of 
the interest and principal payments collectively made by the mortgage holders. The principal and 
interest of these mortgages are guaranteed by Fannie Mae and Freddie Mac. The U.S. residential 
mortgage market is worth more than $10 trillion. Over 55 percent of it is securitized, and 64 
percent of these securities arc backed by Fannie and Freddie. 

Toward end of 2002, as credit markets began to recover from the recession of 2001, 
banks extended the prime-mortgage securitization model to other, riskier asset classes. This 
allowed banks to transfer these risks from their balance sheets to the broader capital market, 
including pension funds, hedge funds, mutual funds, insurance companies, and foreign-based 
institutions. 

The new asset-backed securities were “structured,” meaning that they divided (for 
example) mortgage pools into “tranches” according to the predicted riskiness of the loans. 
Holders of shares in the riskier tranches received higher interest payments, but in exchange, they 
were subject to losses before the holders of shares in the less-risky tranches suffered losses. 
Thus, the holders of the least-risky tranches, as determined by the three rating agencies — - 
Moody’s, Standard and Poor’s, and Fitch — got a lower risk-based interest payment, but they 
would feel any effect of nonperformance in the structured security only after its “subordinated 
tranches” had stopped performing (through delinquency or default). The relatively low risk level 
of a AAA-rated tranche, however, did not necessarily mean that it was backed by prime loans. It 
might only mean that, of the thousands of nonprime loans in a given mortgage-backed security, 
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this tranche was designated as the one that would continue to throw off income and principal 
income from performing debts in the entire security until all the other tranches had stopped 
performing. 

In order to meet the demand for AAA-rated paper beyond that available from the top 
tranches of asset-backed securities, the mezzanine tranches of those structured could be 
packaged into collateralized debt obligations, which in turn could be tranched to create more 
AAA-rated securities, and this could be repealed for the mezzanine tranches of CDOs in the form 
of CDO-squared issues (Figure 6). 

Figure 6 : Manufacturing CDOs and CDO-squareds 
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The growth in structured securities across Wall Street during 2002-2007 was staggering. 
While residential mortgage-related securities were certainly a large component of the total, so 
too were securities backed by such assets as commercial mortgages, leveraged loans, corporate 
bonds, and student loans. Figure 7 graphs the new issuance of various asset-backed securities 
during this period. Note that there is an almost threefold increase in new issuance from 2002 to 
2007. In the aggregate, securitization worldwide went from $767 billion at the end of 2001 to 
$1.4 trillion in 2004 to $2.7 trillion at the peak of the “bubble,” in December of 2006. By late 
October 2008, the market had effectively collapsed. 
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Figure 7: Asset-Backed Security Issuance, 2000-2008 
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It is very clear that the strongest demand for these asset-backed financial products came 
through the creation of “highest quality” - supposed to be essentially riskless - securities, which 
appealed to a host of potential investors such as pension funds, insurance funds, and money 
market funds. Interestingly, and crucially for our thesis, however, end investors were not the 
chief purchasers of these securities, and, in turn, of the underlying risks that were being 
securitized. In fact, the banks themselves, instead of acting as intermediaries between borrowers 
and investors by transferring the risk from mortgage lenders to the capital market, became 
primary investors. In addition to normal “pipeline” exposure to assets in the process of 
origination, securitization and distribution, they took on “warehousing” exposure by holding 
onto them (see Figure 8). Since — unlike a typical pension fund, fixed income mutual fund, or 
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sovereign wealth fund — banks are highly leveraged, this investment strategy was exceedingly 
risky. The goal, however, was logical - to create return on equity through the carry of asset- 
backed securities and simultaneously avoid minimum-capital regulations. 


Figure 8; Warehousing and Retention of Risks during Asset-Backed Security Issuance 
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One of the two principal means for this “regulatory arbitrage” was the creation of off- 
balance-sheet special-purpose vehicles, which held onto many of the asset-backed securities. 
These vehicles were generically called “conduits.” Structured investment vehicles (SIVs), which 
have received the most public attention, were one type of conduit. 

With securitized loans placed in conduits rather than on a bank’s balance sheet, the bank 
did not need to maintain capital against them. However, the conduits funded the asset-backed 
securities by issuing asset-backed commercial paper (ABCP) — short-term debt instruments sold 
in the financial markets, notably to investors in money market instruments. To be able to sell the 
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ABCP, a bank would have to provide the buyers, i.e., the banks’ “counterparties,” with 
guarantees of the underlying credit — essentially bringing the risk back onto the banks 
themselves, even though that risk was not shown on their balance sheets (Acharya, SchnabI and 
Suarez, 2009). This “now” banking model is depicted in Figure 9. 


Figure 9: Modern Banking+ ; Securitization without risk transfer using ABCP conduits 
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These guarantees had two important effects. First, guaranteeing the risk to banks’ 
counterparties was essential in moving these assets off the banks’ balance sheets. Designing the 
guarantees as “liquidity enhancements” of less than one year maturity (to be rolled over each 
year) allowed the banks to exploit a loophole in Basel capital requirements. The design 
effectively eliminated the “capital charge,” so that banks achieved a tenfold increase in leverage 
for a given pool of loans. Second, the guarantees ensured the highest ratings for the off-balance 
sheet vehicles from the rating agencies. Indeed, the AAA ratings made it possible for banks to 
sell ABCP to money-market funds, which are required by law to invest mainly in AAA-rated 
securities. This allowed banks to fund the ABCP at low interest rates, similar to that paid on 
deposit accounts. 

Figure 10 graphs the growth and collapse of the ABCP market over the years 2001 to 
2009. ABCP issuance peaked from 2004 until the second quarter of 2007. When the collapse 
occurred in the next quarter, Figure 1 1 shows that the cost of issuing ABCP rose from just 15 
basis points over the Federal Funds rate to over 100 basis points (at its peak being close to 150 
basis points). Consequently the ABCP could no longer be rolled over, and the banks had to 
return the loans to their balance sheets. Acharya, Schnabl and Suarez (2009) show that when the 
crisis hit, of the $1.25 trillion in asset-backed securitized vehicles, only 4.3 percent of the loss 
was structured to remain with investors. The remaining loss wiped out significant portions of 
bank capital and threatened banks’ solvency. 
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Figure 10; Asset Backed Commercial Paper around the Financial Crisis of 2007-2009 



Source: Federal Reserve Board. Data do not include European ABCP. 

Figure 11: The behavior of asset-backed commercial paper (ABCP) spread over the Federal funds 
rate during 2007 (Source: Federal Reserve Board) 
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Not all banks followed the conduit model, which financed off-balance-sheet assets 
through the sales of ABCP. Some chose an alternative route that had a similar effect. A bank 
would still make loans and move them from its balance sheet by securitizing them. But as Shin 
(2009) explains, the bank then turned around and reinvested in AAA-rated tranches of the same 
securitized products they (or other banks) had created (Figure 12). Because of their AAA ratings, 
these securities had a significantly lower capital requirement under Basel 2 arrangement. For 
commercial batiks, the Basel accord weighted the risk of AAA-rated securities at half the risk of 
ordinary commercial or mortgage loans, and thus required an even lower capital reserve for them 
(20% risk weight compared to 50% for mortgages and 100% for corporate bonds). In 2004, the 
Securities Exchange Commission (SEC) granted stand-alone American investment banks the 
ability to employ internal models to assess credit risk and the corresponding capital charge. This 
allowed them even higher leverage than commercial banks, which duly skyrocketed from 22:1 
debt to equity ratio to 33:1 within just three years. 

As Table 1 shows, banks, GSEs (Fannie and Freddie), and broker/dealers in 2007 held 
$789 billion of the AAA-rated CDO tranches that were backed by nonprime loans, or 
approximately 50 percent of the volume outstanding at the time. Moreover, the majority of the 
subordinated tranches of the CDOs was also held by banks, broker/dealers, and monoline 
insurers (which insure only one type of bond — e.g., municipal bonds). They collectively held 
$320 billion of the $476 billion total outstanding. 
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Figure 12: Modern Banking+ : Originate, Distribute and Buy Back 
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Table 1: Holdings of Mortgage-related Debt by Financial Institutions (2007) 
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Source: Krishnamurthy (2008) 
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To recap - while the assets on banks’ balance sheets doubled between 2004 and the 
middle of 2007, the regulatory assessment of the risk of these assets grew at a far slower pace. 
As a result, banks were considered by the regulators to have been investing in relatively safe 
assets over this period because the assets were rated AAA. This enabled banks to double their 
leverage, and hence the quantity of profitable loans they could make. Figure 13 shows this trend 
in the quantity of total assets of lop ten publicly traded banks relative to the trend in the quantity 
of their risk-weighted assets. 


Figure 13: Trends in bank assets, nature of assets and leverage 
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Source: International Monetary Fund Global Financial Stability Report, April 2008 

Why did the banks create, securitize and then retain the risks associated with highly 
systematic and long-term assets such as subprime mortgages? 
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Take the AAA-rated tranches of subprime CDOs. True, they were risky. But banks that 
held these tranches had it both ways: On the up side, they reduced their capital requirements, and 
they (or other investors) earned the higher premium commanded by the risky nature of subprime 
loans. For example, at the peak of the housing bubble, in June 2006, even the relatively low-yield 
AAA-rated tranches of subprime CDOs offered twice the premium of the typical AAA credit- 
default swap of a corporation. On the down side, losses would only occur if a large number of 
subprime mortgages got hit at once, in which case even the AAA tranche of a CDO got hit. If 
such a rare event actually occurred, however, it would almost surely result from an economic 
catastrophe - a systemic shock affecting all markets at the same time, ' ' The banks were betting 
their futures that this would not happen, or that the decision makers’ time horizons were too 
short for them to care if it did happen. Of course, bad things do happen. 

To get some understanding of how hard the systemic shock hit the AAA tranches, of 
asset backed securities and their derivatives. Figure 14 graphs the various AAA-rated ABX index 
series from their initiation until the end of 2008 - an index of 20 representative CDOs of 
subprime mortgages. Such indices arc initially priced at par, and one can see that the 2006 series 
stayed around that level until late July 2007, when the crisis got underway. Depending on the 
series, the AAA tranches were selling from 20 cents to 80 cents on the dollar as of May 2009. 
Putting aside issues specific to the pricing of the ABX, at the borrowing costs shown in Figure 
1 1 and given the aforementioned $789 billion of exposure, losses to the financial sector at the 
time ranged from $158 to $473 billion on their holdings of the AAA-tranches of mortgage- 
backed securities alone. 


Covai, Jurek and Stafford (2008), therefore, call these kinds of tranche products "economic catastrophe bonds". 
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Figure 14: Subprime Mortgage AAA-Tranehe Pricing (2007-Jan 2010) (source: Marldt) 
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Source'. Markit. The Figure tracks the prices, from January 1 , 2007 to February 1 7, 2010 of the ABX index of AAA 
tranches of mortgage-backed securities issued in the first and second halves of 2006 and 2007. The ABX index is an 
index of 20 representative collateralized debt obligations (CDOs) of subpnme mortgages. The AAA tranche index 
represents an initial equally-weighted portfolio of the AAA tranches of each CDO. 


Similarly, the financial firms that used ofT-balance-sheet conduits had, through the 
guarantees they issued on the ABCP, written huge quantities of insurance against a systemic 
decline in the overall economy, especially in the housing market. In the case of both AAA 
tranches and conduits, the guarantees were often provided by third-party insurers such as 
monolines and other insurers. Most prominently AIG, which also tried to have it both ways - 
they collected insurance premia when times were good, and would have to honor their promises 
only when there was a systemic decline of markets and the economy. 
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Effectively, the entire financial sector was riding a massive one-way bet on the economy. 
Commercial banks, through ABCP guarantees, and investment banks and insurance companies, 
through AAA-rated tranches and insurance on the tranches, had set up a way to (I) sell deep out- 
of-the-money (OTM) options, (2) with sector concentrations primarily on housing - a highly 
systematically risky and long-term asset, and (3) funded with short-term debt finance such as 
ABCP in case of conduits set up by commercial banks and unsecured commercial paper in case 
of investment banks. This intricate structure ensured that banks had a “carry” - both due to term 
premium in funding long-term assets with short-term debt and as a result of the systematic risk 
imbedded in the underlying mortgages. This carry can be alternately viewed as the price 
obtained by selling OTM options. And in this case, the options were structured with the aid of 
securitization in a way so as to arbitrage or optimize regulatory capital requirements. In 
aggregate, banks were not holding sufficient capital against the contingency that the tail systemic 
risk would materialize. The aggregate systemic exposure was hair-raising. During the period 
2003-07, banks used an accounting-based notion of profits that did not suitably correct for the 
long-run risk and return involved in selling OTM options. Consequently, they seemed 
enormously profitable. Regulatory capital levels seemed remarkably healthy. And there was 
little information on the exact nature of bets taken. Few asked the key question, “why are we so 
lucky?” 

They soon found out with a vengeance when housing prices collapsed in 2007, the over- 
leveraged financial sector experienced a large solvency shock, and the real economy experienced 
the most severe financial crisis since the Great Depression. Specifically, the collapse of the 
ABCP market in the third quarter of 2007 forced commercial banks to bring the assets held in 
their conduits back onto their balance sheets or otherwise support them. This hit banks like 
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Citigroup particularly hard and consumed Royal Bank of Scotland (which inherited the legacy of 
ABN Amro’s conduits). Investment banks, which were not subject to the same capital 
requirements, held their CDOs on their books - but since investment banks, too, were typically 
funded overnight, they suffered the same maturity mismatch as did the commercial banks’ off- 
balance-sheet conduits. By September 2008, investment-banking operations that had loaded up 
on AAA tranches of subprime mortgage-backed securities and their derivatives had effectively 
brought down UBS, Bear Steams, and Lehman Brothers and threatened Merrill Lynch and 
Morgan Stanley. 

While the post-Lehman phase has been the most difficult period of the crisis so far, in 
fact the first signs of the impending crisis can be traced nearly two years prior, with the 
bankruptcy of Ownit Solutions, a nonbank specialist in subprime and Alt-A (not-quite-prime) 
mortgages. From that point onward, there was a slow mn on other non-bank non-prime mortgage 
lenders. Most of their loans were hybrid “2/28” or “3/27” adjustable-rate mortgages. These loans 
offered a fixed “teaser” rate for the first two or three years, and then adjustable rates for the 
remaining maturity of the mortgage. After the first two or three years, the adjustment of rates 
would be substantial enough to be unaffordable for subprime borrowers, so from the begining the 
mortgages were designed to bo refinanced. But for the most part, this would be possible for 
subprime borrowers only if the collateral on the loan (i.c., the price of the house) had increased 
in value. Otherwise, they would be forced into default. 

Because most of these mortgages were all originated around the same time, mortgage 
brokers and lenders had inadvertently created an environment that could lead to a systemic wave 
of defaults if the price of housing declined two or three years later, when the mortgages were 
scheduled to reset (Ashcraft and Schuermann, 2008; Gorton, 2008). Once the failure of lenders 
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like Ownit Solutions (and major banks with US sub-prime businesses like HSBC) signaled that 
this had begun to happen, the short-term finance available to nonprime lenders dried up, and 
hundreds of specialists failed. The next wave of the crisis began on August 9, 2007, when three 
investment funds that were part of BNP Paribas, the French LCFl, could not determine the mark- 
to-market values of their securitized investments backed by subprime mortgages. This led to a 
suspension of redemptions by BNP Paribas, which in turn caused the asset-backed commercial 
paper market for conduits to “freeze-up.” Purchasers of ABCP suddenly realized that assets 
backing the conduits were of such dubious quality that they might have little or no resale value, 
especially if they were all hit simultaneously with delinquencies and defaults (Acharya, Gale and 
Yorulmazer, 2008). 

A year later, most of the assets funded by banks through securitized markets were hit by 
the same doubts, which ultimately brought down the investment banks that repackaged and 
warehoused subprime and other mortgages - as well as corporate, auto, and other loans — into 
structured securities. The failure of the likes of Bear Steams and Lehman Brothers, which 
invested heavily in the securities created from of these mortgages, led to severe counterparty risk 
concerns that paralyzed capital markets (and even interbank lending markets) and thus caused 
the worldwide recession. Standing behind the mortally wounded wholesale banks was the 
systemic failure of securitization market, triggered by the popping of the overall housing bubble. 
And this in turn had been fueled by the ability of these firms, as well as commercial banks, to 
finance so much housing stock in the first place. The severity of the resulting recession and its 
worldwide scope has been magnified by the massive decline in lending by commercial banks, 
including most of the major names such as BNP Paribas, Citigroup, Royal Bank of Scotland, and 
UBS, as well as Bank of America, JPMorgan, and others, such as Wachovia, that no longer exist. 
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Contrary to the originate-and-distribute model, it was these same banks that turned out to be the 
main credit destinations for the mortgages originated by subprime lenders. 

To summarize the genesis of it all, the root cause of the crisis was the desire of highly 
leveraged LCFIs to take even greater risks, generating even higher short-term “profits” than 
those associated with their role as financial intermediaries. They managed to do so by financing 
long-term, systematically risky assets such as mortgages using short-term, often overnight, debt. 
They further enhanced the “carry” by repackaging the risk in such a way as to get around the 
capital requirements imposed by regulators. This was the “new model” of LCFIs during 2003-07 
- to manufacture and take on systemic risk or write deep out-of-the-money options, but do so 
with little capital on the balance-sheet - which ultimately led to the financial crisis of 2007-09. 


IV. ALTERNATIVE EXPLANATIONS OF THE FINANCIAL CRISIS 

There is no shortage of proximate causes of the financial crisis. We consider each of these in 
turn, and explain why most of them do not suffice to explain the spectrum of evidence available 
on what caused the financial crisis. 

1 . Moral hazard in the originale-and-dhtribute model: A commonly mentioned cause of the 

crisis has been that the originate-and-distribute model of banking - the securitization model - 
destroyed incentives of loan originators, which led to the origination and distribution of poor 
quality mortgages. The conceptual point goes back at least to the work of Stiglitz (1992). For 
instance, in the buildup to the most recent crisis, there were mortgages granted to people with 
little ability to pay them back, and mortgages designed to systemieally default or refinance in just 
a few years, depending on the path of house prices. There was the securitization of these 
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mortgages, which allowed credit markets to grow rapidly, but at the cost of some lenders having 
little “skin in the game” and in turn contributing to the deterioration in loan quality (Dell’Ariccia, 
Igan and Laeven, 2008; Mian and Sufi, 2008; Bcmdt and Gupta 2008; Keys, Mukherjee, Sera 
and Vig, 2008). Finally, opaquely structured securitized mortgages were classified AAA by 
rating agencies prone to modeling failures and possible conflicts of interest between thorough 
risk assessment and generating fee income from security issuers. 

Perhaps surprisingly, these are not the ultimate reasons for the near-collapse of the 
financial system. If bad mortgages sold to investors hoodwinked by AAA ratings were all there 
was to it, those investors would have absorbed their losses and the financial system would have 
moved forward. Although numerous investors would have been burned, the crash would have 
been no different, in principle, than the bursting of the tech bubble in 2000, In other words, the 
failure of the originate-and-distribute model might help explain why we saw poor quality 
mortgages, but it fails to explain why the mortgage risk ultimately did not leave the financial 
intermediaries responsible for originating and distributing them. 

Since the AAA ratings indicated to investors that these tranches of “asset-backed” 
investments — collateralized debt obligations (CDOs) and collateralized loan obligations 
(CLOs) — were as safe as the safest possible non-sovereign debt instruments, the role of the 
rating agencies in this process should not be underestimated (White, 2006). Nevertheless, we 
believe that the rating agencies’ role in marketing asset-backed securities to investors can be 
overstressed as a factor in the crisis because, in fact, investors were not the chief purchasers of 
these securities ~ the financial intermediaries or banks themselves were, as shown convincingly 
in Table 1. To repeat, instead of acting as intermediaries between borrowers and investors by 
transferring the risk from mortgage lenders to the capital market, the banks themselves became 
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primary investors, and so it was not a true originate-and-distribute model that was at work but 
rather the new banking model of “originate-distribute-and-hold,” incurring massive systemic tail- 
risks that ultimately brought the financial sector down. 

2. Good securitization or bad securitization? Gorton (2008, 2009) provides an explanation 

of the financial crisis based on the idea that financial intermediation is intrinsically about 
financial institutions selling risk-free instruments that arc essentially informationally insensitive 
to investors. However, adverse risks can materialize in the future which may make these 
instruments sensitive to information relating to the underlying assets, in which case investors 
“run” in order to enhance their redemption priority before other investors put in their claims and 
before there is a further deterioration of assets. This is the view that securitization growth during 
2003-07 was inherently of the “good” type and therefore economically beneficial. For instance, 
the creation of AAA-rated tranches could be characterized as supplying investors with 
informationally insensitive securities. The growth in the wholesale credit market - the “repo” 
transactions in which banks borrow from each other against treasuries or relatively high quality 
assets, often on overnight basis - could also be viewed similarly in terms of creating liquidity 
flows that provide plumbing for securitized intermediation in the economy. 

Gorton (2008, 2009) thus attributes the panic of 2007-09 as essentially a run on 
securitized banking - for instance, on the repo markets - due to the increase in risk in the 
underlying assets and counterparty risk among the financial intermediaries themselves. To 
Gorton’s phraseology, these intermediaries were “slapped” by the invisible hands of the market ' 
suddenly recognizing that securities and transactions hitherto informationally insensitive had 
now turned informationally sensitive. As shown in Figure 10, the introduction of ABX indices 
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tied to the quality of securities backed by US subprirae assets deteriorated steadily during the 
Summer of 2007 and ignited fatal runs on securitized banking. 

We do not contest the view that securitization can in principle be economically 
beneficial. Indeed, it seemed to have worked remarkably well until the most recent crisis 
erupted. We also do not dispute the view that a part of the financial crisis was a run on 
securitized banking. However, we have two fundamental points of departure from Gorton’s 
“good securitization” view. 

First, exposures of the financial sector to 50% of all AAA-rated sub-prime tranches, as 
shown in Table 1, is hard to square with the “good securitization” view. Securitization’s purpose 
is to spread risks to end investors and away from the financial sector, rather than create “hot 
potatoes” (Shin, 2009) for circulation within the financial sector. Indeed, the classical theory of 
securitization (for example, Gorton and Pcnnacchi, 1990) argues that intermediaries should sell 
most or all of the “risk-free” tranches and hold back the information-sensitive first-loss tranches, 
which is what often happened as the securitized sector developed. This is in striking contrast to 
the securitization model financial intermediaries adopted during 200.1-07, since they themselves 
held AAA-rated tranches. In terms used in international trade, they increased their focus on 
activities where they had a comparative disadvantage as against the informationally-sensitive 
activities where they had a comparative advantage, which makes no sense. 

Second, the structure of ABCP conduits can be viewed as potentially consistent with the 
traditional view of securitization. In this view, banks sell guarantees to conduits in order to issue 
highly rated, short-term ABCP. However, as explained earlier, the guarantees were in fact 100% 
and were un-priced. That is, what happened was “securitization without risk transfer” (Acharya, 
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Schnabl and Suarez, 2009) and guarantees were structured in a way that reduced and effectively 
eliminated regulatory capital requirements. 

Contrary to this explanation of the crisis, our view is that the growth in securitization 
during 2003-07 was primarily of the “bad” type, in that it was directly contrary to the risk- 
transfer objective underlying traditional forms of securitization, and allowed banks to synthesize 
systemic tail risk without holding much capital against it. 

3. Global imbalances: Many analysts of the financial crisis have singled out huge global 
imbalances as a primary cause of the crisis, Bemanke (2005) argued in a speech that the 
“savings glut” in Asia, most notably in China, and several European countries with current 
account surpluses such as Germany, had created severe and persistent global imbalances. These 
imbalances by and large found their way through capital flows into the US economy (Caballero, 
Farhi and Gourinchas, 2008). Importantly, unlike capital flows to emerging markets, a large 
share of these flows were subsequently invested in effectively risk-free assets such as US 
treasuries, US agency debt, and money market fund shares. Some observers (for example, 
Caballero and Krishnamurthy, 2009) have additionally argued that the appetite of surplus 
countries for risk-free assets left the US economy fragile by concentrating the real risks in its 
financial sector. Fortes (2009), for example, recently wrote: “1 maintain that global 
macroeconomic imbalances are the underlying cause of the crisis... The underlying problem in 
international finance over the past decade has been global imbalances, not greed, poor incentive 
structures, or weak financial regulation, however egregious and important these may be.” 
Combined, these observations form the global imbalance explanation of the financial crisis of 
2007-09. 
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It is certainly true that much capital has flowed to the United States. The reasons are many: 
a) The U.S. dollar’s status as the reserve currency; b) The depth, liquidity and relative safety of 
U.S. financial markets; c) Relative demographics; d) Good institutions. The U.S. current account 
has been in deficit for twenty years and the size of the deficit has averaged more than 4% of 
GDP for at least ten years. But, it is very difficult to make a causal connection between capital 
flows and the financial crisis that is void of reliance on seeking of tail risks by LCFl’s. The 
financial crisis seems to have arisen primarily due to this seeking of tail risks with capital flows 
linked to global imbalances having fueled that fire. 

In particular, while global imbalances are clearly central to understanding the capital flows 
into the US economy, they fall short in explaining the financial crisis on two different 
dimensions. First, they fail to explain why the risk-free assets - for example, the AAA-rated 
securities — found their way into the balance-sheets of the US financial institutions (as shown in 
Table 1) rather than simply ending up in the asset holdings of surplus countries. 

Second, Acharya and Schnabl (2009) explain that the global imbalances hypothesis does not 
coineide with the geography of the financial crisis - in particular, why the crisis took such a 
global form right from its inception. Clearly financial institutions in the U.K. and the U.S., both 
deficit countries were the hardest hit in the crisis. But, financial institutions in Switzerland 
(UBS), the Netherlands (ABN Amro), and Germany (West LB, Deutsch Bank), all surplus 
countries were among the hardest hit. UBS was effectively a hedge fund that lost most of its 
capital in exposure to AAA-rated tranches of the US subprime assets; ABN AMRO was one of 
the largest creators of off-balance sheet conduits with liquidity guarantee provisions backed by 
little capital. And indeed, the first banks to collapse in the crisis due to exposure to ABCP 
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markets were in Germany, a surplus nation. In August 2007, IKB and Sachsen Bank had to be 
bailed out. These banks had experimented investing in subprime assets in search of a new model 
following the withdrawal (forced by the European Union competition authorities) of the state 
guarantees on their liabilities. Thus, simply relying on global imbalances to explain failures in 
the financial sector proves to be grossly inadequate. 

Further, many countries with large deficits as a percentage of GDP, such as Australia, Spain, 
Italy, were unscathed. What was the difference between countries that were hit hard and those 
that were not? The difference appears to be in the choices the banks and LCFls made about what 
to take onto tlieir balances sheets and the regulatory systems in place. Acharya and Schnabl 
(2009) explain for example that in spite of the housing price crash, banks in Spain have been 
reasonably well-buffered due to the prudent capital charge applied to off-balance sheet conduits 
that have recourse to bank balance-sheets and reserves-averaging in good times based on past 
asset growth (that served to restrict asset growth as well as create adequate capital buffers for a 
downturn affecting the quality of assets). 

Figures 15-16 and Table 2 help illustrate these points. Table 2 in particular shows banks 
with the top-ten exposures to ABCP conduits, relative to their equity capitalizations, as of 
January 2007. This can be viewed as the extent of poorly capitalized off-balance sheet assets 
that banks took on. 
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Figure 15: ABCP and global Imbalances, weighted by GDP 
(Source: Acharya and Schnabl, 2009) 

This figure shows the correlation between global imbalances, measured as the Current Account Deficit in 2006, and 
off-balance sheet activity, measured as ABCP as of 2/1/2007 relative to country GDP in 2006. The current account 
deficit data is from the OECD Economic Outlook. The GDP country data is from the OECD Statistical Database 
measured at prices and exchange rates of 2000. The ABCP data is based on Moody’s data and only includes ABCP 
sponsored by commercial banks. 
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Figure 16: Stock Returns and ABCP from July 2007 1© July 2008, by country 
(Source: Acharya and SchnabI, 2009) 

This figure shows the correlation between global imbalances, measured as the Current Account Deficit in 2006, and 
off-balance sheet activity, measured as the asseet-weigbt^ ABCP as of 1/1/2007 relative to equity per country. The 
current account deficit data is from the OECD Economic Outlook. The GDP country data is from the OECD 
Statistical Database measured at prices and exchange rates of 2000. The ABCP data is based on Moody’s data and 
only includes ABCP sponsored by commercial banks. 
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ABCP (bn) 

Assets (bn) 

Eauitv (bn) 

ABCP/Equitv 

Citibank 

93 

1,884 

120 

77.4% 

ABN Amro 

69 

1,301 

34 

201.1% 

Bank of America 

46 

1,464 

136 

33.7% 

HBOS 

44 

1,160 

42 

105.6% 

JPMorgan Chase 

42 

1,352 

116 

36.1% 

HSBC 

39 

1,861 

123 

32.1% 

Societe Generate 

39 

1,260 

44 

87.2% 

Deutsche Bank 

38 

1,483 

44 

87.8% 

Barclays 

33 

1,957 

54 

61.5% 

WestLB 

30 

376 

9 

336.6% 


Table 2: Ten Largest ABCP sponsors and their off-balance sheet leverage relative to equity 
Source: Acharya, SchnabI and Suarez (2009) 


Table 2 shows that, of the top six banks, three were in surplus countries (WestLB and 
Deutsche Bank in Germany, ABN Amro in the Netherlands) and three were in deficit countries 
(HBOS in the UK, Societe Generalc in France and Citibank in the United States), with the top 
two among these banks being WestLB and HBOS. Figure 15 shows that, indeed, the average 
measure of ABCP exposure to equity for countries is unrelated to whether they were surplus or 
deficit nations, and if anything the relationship is positive. Germany, Belgium and Netherlands 
had the highest ABCP to equity exposure for banks in the period leading up to the crisis. 
Confirming this, Figure 16 shows that when the ABCP crisis broke out in August 2007, the 
average performance of banks at the country-level was again as bad for surplus nations as for 
deficit nations. 

In short, the financial crisis may have been largely based on dubious quality of assets in the 
deficit countries, but there was a great deal of direct exposure to ABCP guarantees sold to these 
assets among banks in surplus countries as well. Any explanation of the financial crisis must 
come to grips with the propensity of the banks in surplus countries to manufacture tail risk in this 


manner. Global imbalances help in understanding the flow of capital across countries, but in a 
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world of integrated financial sectors, global banks of surplus countries can themselves be 
exposed if they are poorly regulated and have incentives to take on assets of poor quality (being 
financed elsewhere by the imbalances). 

Obstfeld and Rogoff (2009) present a more nuanced view that both the perpetuation of global 
imbalances and the occurrence of the financial crisis has common roots in loose monetary 
policies in the United States (and China’s ability to maintain an underpriced currency), as 
discussed below. Note, however, that this common explanation - the loose monetary policy in 
the US - fails in explaining the geography of the financial crisis, as outlined in Figures 15-16 and 
Table 2. 

4. Mis-pricing of risk: The "false" belief in the Great Moderation and the "animal spirits": 

Akerlof and Shiller (2009) present perhaps the most authoritative endorsement of the view that 
there w'ere strong psychological forces that led to the current financial crisis. They attribute the 
crisis both to the blind faith in ever-rising house prices and correspondingly plummeting faith in 
capital markets once the house prices crashed. There was certainly a widely shared view among 
macroeconomists in the decade prior to the crisis that a so-called “Great Moderation” had 
become established, a period with a genuine fall in macroeconomic volatility due to development 
of global capital markets and the risk-sharing that it provided (Stock and Watson, 2002). This 
was reflected in a downward revision of asset price volatility as shown in Figure 17 for levels of 
VIX, a measure of market volatility implied from short-term (30-day) option prices on the S&P 
500 stock index. VIX typically ranged above 20% per annum prior to 2003, but almost always 
remained between 10% and 20% until the Summer of 2007. Within two years, it had jumped to 
an unprecedented level of 80%. 
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Figure 17: Behavior of VIX, the option- implied measure of volatility during 2000-2009 (Source: 
Chicago Board Options Exchange) 
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Akerlof and Shiller (2009) and other proponents of behavioral explanations of the 
financial crisis attribute the housing and the credit market boom to a misplaced faith in a 
permanent doNvnward shift in volatility, or to markets in general being excessively euphoric in 
good times and failing to impose sufficient discipline on risk takers. In other words, the 
behavioral view of the financial crisis is simply that risks were mispriced and markets ignored 
early-warning signals that the housing market and the economy were overheated, fueling the 
boom instead through extraordinary valuations attached to both credit and equity instruments. 
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Such a view is not entirely unwarranted. Figure 18, for instance, graphs the high yield 
bond spread over Treasuries on an annual basis over the period 1978 to 2008. The lowest point in 
the graph, from June 1, 2006 onwards (not visible due to the annual nature of the data), is 260 
basis points on June 12"' 2007. This is remarkably close to the start of the crisis, indeed, just a 
few of weeks before Bear Steams’ hedge funds that invested in sub-prime securities ran into 
problems. As the graph shows, the high yield bond spread was essentially hovering around its 
historical lows for most of 2004-07, when the risks were in fact rising in the financial sector of 
the economy. Again, within two years, this spread jumped to the historic high of 1800 basis 
points. 

Figure 18: Historical High Yield Bond Spreads (1978-2008) 

Source: Salomon Center, Stern School of Business, NYU 
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So why does the behavioral explanation fall short in explaining this particular episode? 
Note that housing assets cannot be easily short-sold. That is, a speculator wanting to express a 
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negative view on the housing market cannot do so easily. Indeed, this became possible only a 
year prior to the crisis through development of trading in protection products on (ABX) indices 
linked to prices of asset-backed securities. Consequently, housing booms and busts are by and 
large a function of availability of credit in the economy. When there is a credit boom, housing 
prices rise substantially; and when there is a credit contraction, housing prices decline. It is 
imperative for the behavioral explanation to come to terms with reasons for and consequences of 
the credit boom and bust. 

As explained in Section III, the financial sector had undertaken highly sophisticated 
structures in order to buy mortgages from originators, securitize them, partly sell them and hold 
the rest. If their own access to credit was very inexpensive or if they simply mispriced the risk of 
a housing crash, there would have been no need to increase their own leverage in funding the 
tremendous creation of housing finance that occurred. The financial sector had to simply expand 
its asset-base, and capital was readily available to do so (at abnormally low costs under the null 
of the behavioral hypothesis). But asset expansion was not simply a scaling-up of balance 
sheets. Instead, the asset-expansion was associated with a rise in the leverage of financial 
institutions, in particular through design of clever guarantees sold to ABCP conduits and slicing 
and dicing of risks to create AAA-rated tranches, which in turn helped reduce capital 
requirements. Consequently, the picture that emerges from the evidence in Section HI is one of a 
financial sector eager to take on excessive leverage even in a world where equity capital was 
easily available. Furthermore, there is something internally inconsistent about bankers getting it 
all wrong as far as price of risk is concerned and yet getting it all right as far as reduction of 
capital requirements is concerned. 
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Finally, the leverage undertaken by the financial sector was essentially reflective of a 
severe short-term bias. Again, as explained in Section III, the leverage was constructed 
primarily through issuance of short-term asset-backed commercial paper (for commercial banks) 
or unsecured commercial paper (for investment banks). Since investors in such paper have the 
right to “run” on the issuing conduits or investment banks, the pricing of such debt is naturally 
dependent on short-term measures of volatility. Banks sponsoring conduits or holding the 
underlying long-term assets are however subject to short-term volatility. In particular, if risk 
rises, the short-term paper may not be rolled-over and the shortfall would have to be met by bank 
capital. Since the risk-taking model of modern banking during 2004-07 was built around 
constructing short-term carry and paying it out as profits, the long-run risks were ultimately 
ignored also by bank managers and their boards. 

Figure 19 shows that the ratio of 2-year implied volatility from S&P 500 option prices 
was on average 30-40% higher than the short-term 1 -month volatility over the period 2Q 2005- 
2Q 07. This upward sloping term-structure of volatility is typical during boom periods, when 
short-term volatility is low and long-term volatility is high, and inverts itself during stress times 
(as can be seen in the figure after the onset of the crisis). As noted by F,ngle (2009), long-run 
volatility should incorporate the possibility that the level of risk may change over time - that is, 
rise from the current levels in boom times. This was indeed the case with market-observed long- 
term volatility. Hence, it is more likely that the financial sector at large ignored the long-term 
risks because it had incentives to do so, as discussed below. 
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Figure 19: Ratio of 2-yr at-the-money (ATM) S&P 500 implied volatility to 1-mth ATM volatility, 
i.e.,ci 2 jr/cTimii, - 1 (Source: Bloomberg) 



All of this still begs the question why there were such abrupt shifts in the market price of 
risk when the crisis took hold in August 2007. We conjecture that since most risks undertaken 
by the banking sector were through opaque over-the-counter and off-balance sheet positions, 
investors did not have the relevant information that disclosed regulatory capital levels of banks 
did not mean what they implied. When its hedge funds invested in sub-prime assets had to be 
bailed out by Bear Steams, and BNP Paribas’ hedge funds suspended redemptions on August 8 
2007, the absence of a market for selling sub-prime asset-backed securities made it clear to 
investors that the entire financial sector had taken a one-way bet on the economy. Since that 
day, markets have in fact been right about most failures (of the shadow banking world, leveraged 
hedge funds, Bear Steams, Lehman Brothers, Wachovia, Washington Mutual, etc.) with the 
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exception of A.I.G., whose coliapse and rescue in September 2008 was a surprise to most 
observers. We conjecture that market’s failure in picking up AIG’s woes was most likely due to 
opacity arising from the completely over-the-counter (and thus, largely unregulated and often 
undisclosed) nature of its credit default swap positions. Regulatory arbitrage exposes markets to 
unexpected outcomes, and most likely played a destabilizing role during 2004-09. It ultimately 
compromised market discipline in good times (2004-2Q 07) producing low cost of credit, so that 
the correction that took hold on the release of hidden information (3Q 2007-09) had to be larger 
and more severe. 

5. The Greenspan “put": An important reason why asset-pricing bubbles may arise (even in 

the absence of “animal spirits”) is due to the risk-shifting problem of leveraged households and 
financial institutions, coupled with the so-called “Greenspan put” - that when asset prices (such 
as house prices) decline, interest rates will be lowered by the central bank. An expected future 
reduction of interest rates will tend to raise asset prices, exacerbating the risk-shifting problem 
associated with the limited liability option in leveraged financing of assets. Allen and Gale 
(2000) explain in a simple model that if borrowing costs are insensitive to risks (e.g., due to 
government guarantees or opacity), then asset-pricing bubbles arising due to loose monetary 
policy can, in the limit, be explosive in nature. Taylor (2009) argues that the counter- factual 
interest rates based on the “Taylor rule” during the period 2002-05 far exceeded the low interest 
rates adopted by the US Federal Reserve after the recession of 2001-02 (see Figure 20). Taylor 
also shows that under this counterfactual, the housing price boom and bust that developed would 
probably not have materialized --“no boom, no bust”. Obstfeld and Rogoff (2009) couple the 
loose monetary policy argument with global imbalances, implying that low interest rates in the 
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United States allowed it to continue with its foreign borrowing at low rates to maintain its 
macroeconomic imbalances and avoid tough policy decisions concerning the fiscal deficit. 


Figure 20: Loose monetary policy of the United States (The Economist, 18 October 2007) 
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By and large, the role played by loose monetary policy in fueling the housing price 
bubble is hard to dispute. Indeed, US monetary policy kept borrowing rates low not just for the 
households but also for the financial sector. Importantly, it made it attractive for banks from 
outside of the United States to borrow in US dollars and fund asset purchases in the US (Acharya 
and Schnabl, 2009). This does not necessarily explain why we ended up with a full-blown 
banking crisis, however. As we have stressed earlier, had the banks and LCFIs transferred the 
assets they created by lending down the quality curve - mainly sub-prime mortgages - on to end- 
investors, even the large negative shock arising due to popping of the housing bubble would not 
have resulted in a significant financial crisis. Consequently, we view loose monetary policy 
during 2002-05 as a primary candidate for sowing seeds of the economic crisis in the United 
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States, whereas the tail risk-seeking, regulatory arbitrage motives of the LCFls as the primary 
explanation for the financial crisis. 

6. Liquidity crisis or solvency crisis? Finally, wc consider the classic debate whether 

financial crises occur due to liquidity or solvency problems, in the context of this crisis. Allen 
and Gale (2007) build a series of economic models of financial crises in which depositors run on 
banks following the arrival of some adverse news about bank asset quality. The inability of 
banks to liquidate long-term assets at their fair values plays a crucial role in precipitating the 
crisis. Specifically, if the market among buyers of assets is segmented, or if there is not sufficient 
arbitrage capital set aside for asset purchases, then liquidation values reflect available cash in the 
market — Allen and Gale call this “cash-in-the-market” pricing — rather than fundamental values. 
In turn, the likelihood of such liquidations causes all depositors to run at once, since there will 
not be much long-run value in assets left post-liquidations. In other words, liquidity problems in 
the market for assets exacerbate the problem caused by adverse news about those assets. 

Figure 21 shows that the market indeed had adverse information about asset quality. The 
figure graphs the dc-meaned value of the ratio of the Office of Federal Housing F,nterprise 
Oversight (OFHEO) repeat-sale house price index to the Bureau of Labor Statistics (BLS) shelter 
index (i.e., gross rent plus utilities components of the CPI). Because of de-meaning, the average 
value of this ratio is zero. As is clear that the peak is reached in 2006 at a value of 0.3 but 
thereafter the ratio declines sharply. Thus, prior to outbreak of the crisis in Summer of 2007, 
there was certainly credible adverse evidence about the value of the underlying housing assets 
(see also Figure 14 on the time-series of ABX indices). 
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Figure 21: House Price to Rent Ratio (1975-2008) 
Source: Own calculations, OFHEO, BLS 



Figure 22: Household Debt/Home Values (1985, 2005, 2008) 

Source: U.S. Census Bureau, Federal Reserve Flow of Funds, S&P Case-Shiller Index. 
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What made the housing price shock primarily a solvency issue was the high leverage in 
both the household sector and the financial sector. Figure 22 graphs estimates of household debt 
over home values of the median household. The median value of outstanding mortgage principal 
amount of owner-occupied units and the consumer credit per household was derived from the 
U.S. Census Bureau and Federal Reserve Flow of Funds, and the 2008 median home value was 
adjusted from the 2005 fourth quarter value using the Case-Shiller National Home Price Index. 
The ratio of household debt to home values stood at a remarkable 89% in 2008 compared to just 
68% in 2005, and 56% twenty years earlier, in 1985. Similarly, Table 1 showed that the 
financial sector was likewise significantly exposed to housing values. 

So right from its inception, the financial crisis of 2007-09 appears to have been a crisis of 
solvency not just for the household sector but also for the financial sector. It is indeed the case 
that when a large number of economic agents de-lever at once, market prices will reflect liquidity 
discounts (Allen and Gale, 2007) and short-term creditors will “run” as debt capacity of assets 
deteriorates due to the market-driven discounts (Acharya, Gale and Yorulmazer, 2008). 
Nevertheless, the primary cause of both of these problems is the need to de-lever and the fact that 
the leveraged agents are all on the same side of the trade. We therefore believe that the 
“liquidity problems” witnessed in this crisis, while clearly a symptom of some market 
segmentation and mark-to-market treatment in regulatory capital buffers of banks, they 
ultimately were connected to at least some solvency problems. 

The root cause of the crisis as a solvency problem of households and the financial sector 
is perhaps one explanation for why the highly innovative liquidity injection facilities created by 
the Federal Reserve (and other Central Banks) in its lendcr-of-last-rcsort function did not 
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ultimately succeed in stemming the crisis. Between Fall 2007 and Dec 2008, the Federal 
Reserve effectively created backstop facilities for most kinds of assets that experienced stress in 
the crisis; it provided longer-term lending facilities against the highest-quality collateral, 
extended discount window to securities firms and investment banks, lent against high-quality 
illiquid asset-backed securities, lent for purchases of ABCP and unsecured CP, provided liquidity 
to money market funds, and purchased assets of the GSE’s. These were liquidity-targeted 
measures, and were unlikely to save the day if the underlying problem was insolvency. Indeed, 
any balance-sheet restructuring or solvency stress tests occurred only after 14 months into the 
crisis, following the failure of Lehman Brothers in mid-September 2008. At that stage the crisis 
had already taken fully systemic proportions. 

In fact, some of the markets the central banks attempted to restore through liquidity 
injections - such as illiquid mortgage-backed securities - continue to remain moribund over two 
years after the onset of the crisis due to the substantial overhang of debt and poor quality assets 
on the financial sector’s balance-sheets. As an illustration of this point, consider Figure 14 again 
which shows the price behavior of ABX of AAA-rated subprime tranches issued in first and 
second halves of 2006 and 2007. The plot shows that in spite of the significant economic and 
financial stimulus, and government backing to support leveraged purchases of these assets, the 
tranches have recovered little as of February 2010, especially the tranches based on 2007 assets. 
From their lows of 20-30 cents on a dollar, these tranches have only recovered about 10 cents, 
highlighting that even fifteen months after bank recapitalizations these assets’ prices remain 
depressed relative to par. This is strongly suggestive of poor cash flow realizations and quality 
of underlying mortgages rather than of a persistent liquidity discount. 
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Some of the worst assets, originated in 2006 and 2007, were taken over by regulators 
(explicitly or through govemment back-stops) while rescuing Bear Steams and Citigroup, and 
are generating losses even to date on the regulators’ books. Financial Times, Febmary 16 2010 
(“Bear property losses weigh on Fed”) reports that the US Federal Reserve is sitting on 
significant paper losses on the real estate assets in its Maiden Lane I portfolio acquired in the 
Bear Steams rescue in March 2008, with much of the red ink coming from debt used to back 
some of the most high-profile buyout deals of the bubble years (e.g., Hilton Hotels which is 
being restractured and Extended Stay which is in bankruptcy). The assets - all of which came 
from Bear’s mortgage desk - were originally valued at $30bln and at the end of 2009, they were 
said to be worth $27.1 bln, about 10% loss, in spite of the economic stimulus and recovery. 
Commercial real estate holdings fell from $7.7bln valuation to $4bln. “It was the scrapings off 
the slaughterhouse floor. It started with the things that were not good enough to get securitized”. 
While the Fed Chairman Ben Bemanke insists that they will ultimately not make losses on these 
portfolios, the temporary valuations of these assets have not yet rebounded, suggesting that the 
worst assets might be sitting in regulatory balance-sheets, masking the true profitability of the 
banking sector portfolio from pre-Lehman days. 


V. CONCLUSION 

We have argued in this essay that there was a fundamental shift in the business model of large, 
complex financial institutions during the period of 2003-2Q2007. This new business model led 
to their “manufacturing” tail risks that were systemic in nature. This involved, inter alia, selling 
deep out-of-the-money guarantees to off-balance sheet vehicles and holding little capital against 
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them, or warehousing AAA-rated tranches of subprime mortgage-backed assets and financing 
their purchase with deposits and short-term commercial paper. They did this without sufficient 
capital to back the associated market, credit and liquidity risk exposures. We conclude that the 
propensity of LCFIs to take on these risk exposures reflected an overriding risk-shifting 
incentive. The speci fic forms of this involved the use of complex innovations to arbitrage 
regulatory capital requirements. 

While conclusive empirical evidence explaining the cause of such a shift in the banking 
model is worth pursuing, the history of bank regulation and the dynamics of the financial 
intermediation business itself suggest that there arc several contributing factors. These include 
(a) increased competition which has eroded the profit margins in the traditional banking model 
and thus the “franchise value” of banks, (b) explicit or implicit provision of government 
guarantees without appropriate charges or fees for the insurance cover implied and without ring- 
fencing of guarantees for the originally intended purposes, and (c) a passive regulatory stance 
towards the arbitrage of capital requirements on the part of the financial intermediaries 
themselves. The erosion of franchise values made it attractive for LCFIs to increase leverage. 
Mis-priced government guarantees and lack of ring- fencing meant that tail risks could be 
manufactured without affecting the cost of funding. The lax enforcement of capital requirements 
allowed these tail risks to be retained on- or off-their balance sheets. Macroeconomic factors 
such as low interest rates in the US and large capital flows into trade-deficit countries such as the 
US and the UK undoubtedly amplified the inherent propensity for seeking tail-risk in the 
financial sector. 
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Our recommendations in Acharya, Cooley, Richardson and Walter (2010a, b) for 
reforming financial sector regulation directly address some of these underlying drivers. Below 
we provide a brief summary of our proposals: 

First, systemic financial intermediaries like LCFIs must be charged fees (effectively 
insurance premiums) commensurate with the explicit or implicit government insurance they 
enjoy on a continuous basis, and not just when resolution funds have been depleted in crisis 
situations. These insurance premiums would be explicitly linked to their overall risk profiles and 
insured deposit base — as well as to their total leverage given the likelihood of ex-post 
forbearance when large players fail. 

Second, there should be an additional fee or premium that is tied specifically to the 
systemic risk of banks and other LCFIs given the reality that systemic failures are associated not 
just with ex-post forbearance but also with significant negative externalities bearing on the rest 
of the financial sector and the real economy. While systemic risk is difficult to quantify, a start 
needs to be made in this direction. 

Third, it must be recognized that charging of such fees or insurance premiums depends 
inherently on the regulatory assessment of risk. Even with market-based data and good 
supervisory intelligence, macro-prudential risk assessment might well be imperfect, since there 
are always internal issues related to capital and risk allocations whose consequences are not fully 
reflected or visible, even at the level of their own boards and much less to outside stakeholders. 
To this end, some discipline that is based on realized outcomes is necessary. This might be 
some type of “contingent capital” that could for example take the form of debt that automatically 
converts into equity when bad firm-level or systemic states materialize. There are plenty of 
alternatives of this nature that could be helpful. 
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Finally, it is worth considering — whether by regulatory fiat or through appropriate 
capital charges — if a form of functional separation or carve-outs needs to be enforced, as is 
being advocated, by Paul Volcker, Mervyn King, and others who are deeply skeptical about the 
efficacy of finely-tuned regulation of financial firms that have time and again proven their skill 
at regulatory avoidance and arbitrage. This separation would carve out the traditional banking 
and intermediation activities of lending and underwriting from the more risk-prone activity of 
proprietary trading or effectively running an in-house hedge fund, which are the likely 
“manufacturing” centers for tail risk and systemic instability. Enforcing or inducing a separation 
of this type might well erode some economics of scope between hedging and trading activities at 
banks and other LCFIs. In return, it could render more tractable the immense moral hazard 
problem arising from accordance of government guarantees and the inevitable opacity and 
complexity associated with financial innovations aimed at exploiting loopholes and undermining 
systemic safety and soundness. Functional separation may well be a small price to pay for 
enhanced robustness of the financial system. 


Appendix: Tail Risk in the Rest of the World 

Over the years there has been a great deal of debate about the relative properties of 
alternative financial systems around the world; How do they differ from one another, and how do 
they compare in achieving what financial systems are supposed to achieve in terms of the public 
interest - an optimum combination of efficiency, innovation and global competitiveness, 
balanced against stability and robustness? Financial systems do indeed differ widely among 
national financial systems in terms of the role of universal banks and financial conglomerates. 
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specialized financial intermediaries of various kinds, government-owned and hybrid financial 
services providers, financial cooperatives and the like. The financial crisis of 2007-09 provides 
an unusual opportunity to perform a robustness check into the resilience of financial systems in 
terms of their inherent fragility, propagation of financial shocks and their transmission to the real 
sector of the economies. 

The available date on write-downs of impaired assets that are at the center of the crisis 
suggest that non-US financial intermediaries were as involved as their US competitors in taking 
losses (Exhibit 1 ). By the end of 2006 and the onset of the crisis, a small number of non-US 
banks had pushed into the upper brackets of the fixed-income origination league tables - notably 
Deutsche Bank AG, UBS AG and Credit Suisse. As the volume of fixed-income originations 
shifted to asset-backed securities (ABS) and mortgage-backed securities (MBS) as well as 
collateralized debt obligations (CDOs) and related instmments, one would expect these firms to 
have also taken on “pipeline” exposures to these instruments comparable to American firms like 
Merrill Lynch and Citigroup. The incentive for these non-US wholesale intermediaries - all of 
whom are universal banks or financial conglomerates - to invest in these securities and assume 
warehouse risk exposures would have been the same as for the US firms. In fact, in some cases 
such as UBS the incentive could have been even greater due to the abnormally low cost of funds 
attributable to the large private banking divisions. Consequently, as confirmed by Exhibit 1, in 
the losses taken by the big wholesale financial intermediaries as of late-2009 the major European 
players featured no less than their American rivals. 

Beyond the key originators and intermediaries were the banks that engaged minimally in 
the intermediation process but principally took on the role of investors in what ultimately became 
damaged assets. Again, Exhibit 1 shows that over half of the top-50 losers were non-US banks. 
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A number of these (most notably, ABN AMRO, HBOS and IKB) had set up off balance sheet 
vehicles (conduits and SIVs) to avoid the capital requirements associated with this exposure. 
Northern Rock that collapsed in September 2008 in the UK was also heavily reliant on wholesale 
asset-backed paper and had grown its mortgage book multi-fold with little growth in retail 
deposit base. When the crisis hit, these banks took large losses (in some cases arguably larger 
than indicated due to less conservative marks as to their value) and could not roll over their 
leverage as they had arranged little capital buffer to guard against the underlying credit and 
rollover risks. Exhibit 2 shows the IMF’s estimates of the magnitude of those losses realized as 
of 2009 (Q2) and the expected write-downs through the end of 2010, showing European losses to 
be far higher than American losses. 

The losses booked so far and the apparent difference in marked asset valuations between 
the US and Europe suggests further pain for the surviving institutions. Exhibit 3 estimates the 
additional capital that would have to be raised by individual European banks to reach 4% and 
5%, respectively, of risk-weighted assets under the Basle 2 standards. This assessment is 
broadened in Exhibit 4 to banks home-based in specific European countries, according to IMF 
estimates in October 2009. It is clear from this last exhibit that if the US marks prove to be more 
accurate than the continental European marks, then the European banks will have a great deal of 
capital raising to do given the significant tail risk of real estate and the global economy at large 
to which they built exposures leading up to the crisis. 
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Exhibit 1 

Exposure Write-Downs and Capital Raised (in billion dollars) as of October 2009 

Source: Bloomberg 


Firm 

Loss 

Capital 

Wachovia Corporation 

101.9 

11 

Citigroup Inc. 

88.3 

109.3 

Merrill Lynch & Co 

55.9 

29.9 

UBS AG 

50.6 

32.9 

Washington Mutual Inc. 

45.3 

12.1 

Bank of America Corp. 

42.7 

78.5 

HSBC Holdings Pic 

42.2 

23.5 

JPMorgan Chase & Co 

33.3 

44.7 

HBOS Pic 

25.7 

22.4 

National City Corp. 

25.2 

8.9 

Wells Fargo & Company 

23.4 

41.8 

Morgan Stanley 

21.5 

24.6 

Royal Bank of Scotland 

20.7 

48.5 

Deutsche Bank AG 

16.4 

5.9 

Lehman Brothers Holdings 

16.2 

13.9 

Bayerische Landesbank 

16.1 

20 

Credit Suisse Group AG 

15.8 

11.9 

Barclays Pic 

14.2 

26.8 

ING Groep N.V. 

14 

19.4 

IKB Deutsche Industries 

13.9 

11.4 

Societe Generale 

8.9 

11.1 

Fortis 

8.9 

21.7 

Credit Agricole S.A. 

7.7 

12 

Natixis 

7.7 

7.8 

BNP Paribas 

7.6 

3_4 

Mizuho Financial Group 

7.5 

8.2 

Canadian imperial Bank 

7.3 

2.5 

PNC Financial Service 

7.2 

8.1 

Goldman Sachs Group 

7.1 

20.5 

DZ Bank AG 

7 

0 

Dexia SA 

6.2 

8.6 

KBC Groep NV 

6.2 

7.4 1 

SunTrust Banks Inc 

6.1 

4.9 

UniCredit SpA 

6 

10.1 

Bank of China Ltd 

5.9 

0 

Other Asian Banks 

5.5 

16.9 

Other European Banks 

5.5 

4.5 

Hypo Real Estate Holdings 

5.4 

0 

Indymac Bancorp 

5.2 

0 
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Exhibit 2 


Realized atid Eipecled Writedowns or 
Lass Frovtsions for Banits by Regioa 
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Exhibit 3 (Source: International Monetary Fund, Global Financial Stability Report, April 2009) 


European Stress 

Estimated capital needed to reach 4% or 5% equity tler-1 ratio by 
end-2010 under extreme stress for selected banks, (n billions of euros 
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Exhibit 4 

Estimates Additional Capital Raising Needed to Reach Specific Targets 


KBUlions of U,S. dollars (left scMej 


450- United States 

-3.0 

400- 

-2.5 

350- 


300- 

-2.0 

250- 

-1.5 

2(»- 


150- 

P 

♦ 

100- ^ 

0.5 


* - — LjO.O 


6% 

8% 

10% 

4% 

Ttert/ 

Tier 1/ 

Tierl/ 

TCEffl\= 

RWA^ 

RWA 

RWA 

(25 times 
levered) 

400- Euro area 


-3.0 

350- 



-2.5 



300- 



. -2.0 

250 



200- 


■- 4 ' 

if). ,-1.5 

150- 


1 ,0 

100- 


.* ■*' 


50- 

♦ 


;■ -0.5 

0 J 0.0 

6% 

8% 

10% 

4% 

Tierl/ 

Fieri/ 

Tierl/ 

TCE/TAS 

RWA2 

RWA 

RWA 

(25 times 
ievered) 

Source: IMF staff estimates. 



4 In percent ot banks ' consolidated total 
assets In June 2009 (right scale) 
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May 2010; Keynote Presentation at the Korea Development Institute in Seoul, May 2010. 

• “How Banks Play the Leverage Game and What To Do About It”, Congressional Hearing to the 
Financial Services Oversight and Investigations Subcommittee, May 2010. 

• “Board of Directors and Experience: A Lesson from Pnvate Equity” (with Conor Kehoe), 
McKinsey on Finance, Number 35, Spring 2010, pp 18-19. 

• “Roundtable on a Financial Levy”, Panelist at the Korea Economic Institute and the Ministry of 
Strategy and Finance, April 2010. 

• “The Future of Financial Reforms”, Keynote speech at the 2010 MARC conference at Villanova 
University, March 2010; Panelist at the Federal Reserve Bank of Chicago Conference on Bank 
Structure and Competition, May 2010. 

• “Systemic Risk, Stronger Regulation and Liquidity Management: Changes for Which Risk 
Management Should Be Prepared”, Webinar, PRMIA, February 2010. 

• “Dynamics of Aggregate Liquidity Shocks”, presentation at the BCBS-CFGS roundtable on 
Systemic Liquidity Risk, organized by the New York Federal Reserve and Bank for international 
Settlements, November 2009; Banque de France, December 2009 
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• “Causes of the Financial Crisis”, presentation at a conference at Yale University on the Fiiiwe 
of Ghhalization, November 2(X)9. 

• “Too big to fail, too big to manage, or just too big?” Central Banking Seminar at the New York 
Federal Reserve, October 2009; Daiwa Secunties Research conference, Tokyo, October 2009. 

• “Fixing the OTC Market: Centralized Counterparty and Transparency”, European Commission 
Conference, September 2(K)9, NYXJ-Stem Derivatives Research Retreat, November 2009. 

• “Regulation of Derivatives in India: Too Much or Too Little?”, NIPFP (Delhi), September 2009. 

• “Regulating Systemic Risk”, Presentations at the Federal Reserve Bank of New York and 
Federal Reserve Bank of Cleveland, March-August 2009. 

• “Dividends and Bank Capital in die Financial Crisis of 2007-2009”, Presentation to Liquidity 
Working Group of the Federal Reserve Bank of New York, April 2009. 

• “Restoring Financial Stability: How to Repair a Failed System”, Presentations in 2009 at 
Baruch College, NYU-Stern, Bank of England, Banque dc France, International Monetary Fund, 
Growth Commission Workshop at Harvard, World Bank, Journal of Financial Intermediation 
Conference on the Financial Crisis in Barcelona, the CFA Society of the UK, Bank of Finland, 
Helsinki School of Economics, Bank for International Settlements, London School of 
Economics, Indian School of Business, Bombay (Mumbai) Stock Exchange, ICRIER (Delhi), 
Bank of Canada, Moody’s KMV, Nykredit Symposium in Copenhagen, Universilat van 
Amsterdam Center for Corporate Governance, Swiss Finance Institute Meeting 2009, NYU-Law 
Conference on Rethinking the Taxation of the Financial Sector. 

• “Credit Derivatives; Some Puzzling Facts”, BNP Paribas Center, HEC Pans. March 2009. 

• “The Voice of Experience; Public versus Private Equity”, with Conor Kehoe and Michael 
Reyner, in The McKinsey Quarterly, Spring 2009. 

• “Corporate Governance and Value Creation: Evidence from Private Equity”, Presentation to 
the HM Treasury Group and Regulators for Pensions and Financial Reporting, November 2007, 
November 2008. 

• “Private Equity and Hedge Funds- The Changing Face of Corporate Governance”, 
Presentation to the HM Treasury Group and London Business School Governance Center, 
October 2006, to Freshfields Private Equity Group, December 2006. 

• “Liquidity, Liquidity Risk and Credit Spreads: Some Open Questions,” for The Third Annual 
Credit Risk Conference organized by Moody's and Stern School of Business, New York 
University, May 16-17,2006. 

• “Understanding and Managing Correlation Risk and Liquidity Risk,” with Stephen Schaefer, 
International Financial Risk Insuiuie (IFRJ) Roundtable. 29-30 Sep 2005, CREDIT Conference 
in Venice, Sep 2006, RISK Magazine 's Credit Risk Summit (Europe), 2-3 Oct 2006. 

• “Should Banks Be Diversified? Evidence from Individual Bank Loan Portfolios," 
Proceedings of the Federal Reserve Bank of Chicago Conference on Bank Structure and 
Competition, 2002, with Anthony Saunders and Iftekhar Hasan. 

• “Competition amongst Banks, Capital Requirements, and international Spillovers,” Economic 
Notes. 30(3), 2001,337-358. 


Teaching 


Credit Risk: Executive Education {S«feP), NYU-Stem’s AIF program, Integrated Risk Mgl 
Spring 2010, 2009 - Teaching rating- 6 0/7.0 (S&P), 4 3/5.0 (AIF), 5.73/7 0 (Risk Mgt) 
Credit Risk, Full-time MBA and Langone (Part-time MBA) elective, NYU Stem. 

Spring 2010, 2009 -- Teaching rating: 6.0./7.0 

Credit Risk, MBA/Masters in Finance Elective, LBS (with Stephen Schaefer). 

Summer 2008 - Teaching rating; 4.66/5.00, Summer 2007 - Teaching rating: 4.39/5.00 
Corporate Finance and Valuation, Masters in Finance Core, LBS. 

Fall 2006, 2005, 2004, 2003, 2002, Average teaching rating: 4.20/5.00 
Summer 2004 [Indian School of Business], Teaching rating: 6.28/7.00 
Options and Futures, MBA/Maslers in Finance Elective, LBS. 

Fa!! 2006, 2005, 2004, Spring 2004, 2003, 2002, Average teaching rating; 4.13/5.00 
Fall 2003 [Indian School of Business], Teaching rating. 6.65/7.00 


Teaching Awards 

• Runner-up for Best Teacher m Masters in Finance at London Business School, 2006-07 
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Grants 


Editorship 


Refereeing 


Discussions 


■ BNP Paribas Hedge Fund Center, 2009; Q-group, 2009; Europlace de Finance, 2008; BSl 
Gamma Foundation, 2008; Global Association of Risk Professionals (GARP), 2008; Senior 
Houblon Norman Fellowship at the Bank of England, July-August 2008; INQUIRE Europe, 
2007-08; Leverhulme Trust Fellowship, 2007-08; Fondation Banque de France, 2008, 2005, 
2004; Research & Materials Development, London Business School, 2008, 2007, 2006, 2005, 
2003, 2001; INQUIRE, UK, 2002. 


• Editor - Journal of Financial Intermediation (2009-) 

• Associate Editor - Management Science (2009-), Review of Finance (2006-), Review of 
Financial Studies (2005-2008), Journal of Financial Intermediation (2005-2008), International 
Journal of Central Banking (2004-2006), Journal of Financial Stability (2004-), Journal of 
Financial Services Research (2007-) 


• Economelrica, American Economic Review, Journal of Political Economy, Review of 
Economic Studies, Quarterly Journal of Economics, Rand Journal of Economics, Journal of 
Economic Theory, International Economic Review, Journal of Law, Economics and 
Organization, Journal of Finance, Journal of Financial Economics, Review of Financial Studies, 
Management Science, Journal of Financial and Quantitative Analysis, Journal of Banking and 
Finance, Journal of Financial Intermediation, Review of Finance, Journal of Money, Credit and 
Banking, International Journal of Central Banking, Journal of Financial Stability, Journal of 
International Economics, The B.E. Journals in Theoretical Economics, Review of Derivatives 
Research, Mathematical Finance, Journal of Derivatives. Journal of Financial Services Research, 
Bank of England Working Papers, Economic Theory, European Economic Review. Journal of 
the European Economic Association, Economic Notes. 

• Expert Panelist for European Research Council (ERC)’s Advanced Grant Evaluation, 2010, 
2008, 2009 (remote); Reviews of NSF, ESRC and Candian Research Council Grant Proposals. 

• Jury member for Jaime Fernandez de Araoz Corporate Finance Award, 2010. 

• Book review of “Credit Risk - Pricing, Measurement, and Management” by Darrell Duffie 
and Kenneth J. Singleton, for Economica, 2004. 

• Co-organizer of the Second Theory Workshop on Corporate Finance and Financial Markets at 
NYU-Stern, May 2010. 

• Scientific Committee -Annual Credit Risk Conference organized by Moody’s and London 
Business School, 2010 (co-chaIr), 2008, 2005, CREDIT Conference (Venice), 2009, 2008, 2006. 

• Program Committee - AFA, 201 1. 2008, WFA, 2006-2010, EFA, 2002-2009, 2010 (Track 
Chair. Financial Crises and Regulation), Financial Intermediation Research Society - 2004- 
2010, Corporate Finance of Financial Intermediaries (Wharton) - 2006, FMA - 2010, 2008, 
Indian School of Business Summer Conference, 2007-10, UniCredit Conference on Risk 
Transfer, 2009, JFI/BIS conferences on financial intermediation, 2008-10, Private Equity 
conferences at ESSEC, 2008-09, Emerging Markets Conference in Beijing, 2010, 

Entrepreneurial Finance and Innovation Conference, 2010, CEPR-EIRF Workshop on 
Disclosure and Market Discipline, 2010, International Risk Management Conference, 2010, 

NYU Salomon Center and NY Fed Conference on Financial Intermediation, 2010, Washington 
University Corporate Finance Conference, 2010. 


NBER Conference on Risk of Financial Institutions - June 2010, Economics of Payments IV 
conference at the Federal Reserve Bank of New York - 2010, Camegie-Rochester Public 
Policy Conference, April 2009; Econometric Society ~ 2010, 2009, 2006, AEA - 2010, 2009, 
AFA - 2010, 2009, 2008, 2007, 2003, WFA - 2009, 2008, 2005, 1999-2002, EFA ~ 1999- 
2003; NBER Summer Institute for Corporate Finance, 2008, 2006, 2002; NBER Corporate 
Finance - 2002; NYU-Penn Conference on “Law and Finance”, February 2006; Liquidity 
Conference at Federal Reserve Bank of New York, October 2005; Financial Intermediation 
Research Society Meetings - May 2004, Capri; Conference on “Liquidity Concepts and 
Financial Instabilities,” June 2003, Eltville. 
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Presentations (2009-) 

• Sixth Annual Credit Risk Conference organized by Moody’s and NYU-Stern, Conference on 
Contingent Capital at the Federal Reserve Bank of New York, Maryland Macro/Finance 
workshop, NBF.R Corporate Finance, NBER Securitization, Volatility and Systemic Risk 
conference of the Society of Financial Econometrics (SoFiE), Federal Reserve Bank of New 
York, International Research Forum on Monetary Policy at the Board of Governors, Federal 
Reserve Board of Governor, NBER Law and Economics, NYU-Stem, Kansas City Fed, De 
Paul University, Cleveland Fed, AFA (2010), AEA (2010), ES (2010), Europlace de Finance 
conference (Paris), UniCredit conference (Rome), UNC, UCLA, USC, European Central 
Bank, Swiss Finance Institute, Theory workshop at MIT, NY Fed and BIS conference on 
Systemic Liquidity Risk, Philadelphia Fed, NBER Asset Pricing, Globalization conference at 
Yale, Denvatives Research Retreat at NYU-Stem, Universital van Amsterdam, Goethe 
University, Nykredit Symposium of Copenhagen Business School, Daiwa Institute of 
Research, Moody’s KMV, McGill, Bank of Canada, U. Waterloo, Wharton, European 
Commission Derivatives Conference, NIPFP (India), ICRIER (India), UlUC, Washington 
University at St Louis, Federal Reserve Bank of Minneapolis conference at the New York 
Fed, Bombay (Mumbai) Slock Exchange, Indian School of Business, Federal Reserve Bank of 
Cleveland, Organizer and presenter at the “Short-term Debt and Asset Prices” session at 
Gerzensee (2009), NBER Market Institutions and Financial Market Risk, London School of 
Economics, Western Finance Association Meetings 2009, Bank for International Settlements 
(Basel), Bank of Finland, Helsinki School of Economics, Euronext Conference in Amsterdam, 
CFA Society of the UK, University of Binghamton, Tuck Business School, iFl Conference on 
the Financial Crisis, World Bank, Growth Commission Workshop, International Monetary 
Fund, Bank of England, Banque de France, Federal Reserve Bank of Philadelphia, NYU- 
Economics, Baruch College, NYU Law and Finance Symposium, Federal Reserve Bank of 
New York Conference on Liquidity. 


Press Coverage 

• Opeds. interviews and opinions on the financial crisis of 2007-09 : Financial Times Market 
Insight, Why Bankers Must Bear the Rtsk of ‘‘Too Safe to Fail" Assets (with Arvind 
Krishnamurthy), 17 March 2010; News and Analysis (tax notes). The Volcker Rule: Gelling 
Serious About Bank Regulation? (extended coverage in article by Lee Sheppard), 1 5 February 
2010; Financial Times, Volcker has the measure of the banks (mention in column by John 
Gapper), 27 January 2010; www.voveu ore . Making sense of Obama's bank plans. 24 
January 2010; FT.com, Obama 's bank plan is a start, 22 January 2010; Forbes, A Price Tag 
For Systemic Risk, 30 December 2009; Financial Times, Plan to end Fed supervisory role 
draws fire, JO November 2009\ http;//causesofthecrisis. b1ogspot.com/. Regulation, Not 
Markets. Let Us Down, 4 November 2009: Financial Times, Scope Remains to Circumvent 
Denvatives Bill. 21 October 2009: Financial Express. Why Investment Banks were Fated to 
be Roadkill, 21 October 2009; www.voxcu.org . Systemic risk and deposit insurance 
premiums, 4 September 2009; Riformista (Italy), A year after Lehman Brothers failed, 4 
September 2009; Financial Express (India), Handful in the Entire Banking System Led to the 
Crisis, Aug 24 2009, Lombard Slreet/FmRcg2l.com, Big Financial Firms Should be Taxed 
for Implicit Government Guarantees, August 2009; Bloomberg, Systemic Risk Rankings, 24 
August 2009, Bloomberg, Has the Bailout Worked? 6 August 2009; Lombard Street. How to 
Charge for Deposit Insurance, August 2009; WSJ.com, Cracking the Code- Ranking Wall 
Street's Systemic Risk, 27 July 2009; Newsweek, Do Bankers Deserve Bonuses? 17 July 
2009; QFinance, Regulation after the Crash (with Julian Franks), May 2009; Wall Street 
Journal, Derivatives Trades Should All Be Transparent (with Robert Engle), 15 May 2009; 
Huffington Post, Stress Tests: It Might Have Been Different if Fed had Restricted Dividends, 
8 May 2009; CNBC.com, What will the Stress Tests tell us? (with Matt Richardson and 
Nouriel Roubmi), 7 May 2009; FT, Concorde's Fate Offers a Lesson for Finance. 15 April 
2009; Financial Week, Is Obama Just Bluffing on Banks'^, 2 March 2009; w\v'w.voxeu org . 
Amidst Crisis, Banks Are Still Paying Dividends, March 2009 (with Irvmd Gujral and Hyun 
Shin); www, voxeu.org and US Exchequer, Repairing a Failed System, February-March 2009 
(with Matt Richardson); Financial Week, The Real Reason Investors Dislike TARP 2.0, 12 
February 2009; Forbes.com, Expect More Shadow Banking Losses. 3 February 2009 (with 
Philipp Schnabl); The Banker, Why Government Guarantees are a Double-edged Sword, 
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February 2009 (with Julian Franks); Finance Asia, HSBC's woes mount, 20 January 2009; 
FT com (The Economists’ Forum), Government money should have strings attached (with 
Dave Backus and Raghu Sundaram), 6 January 2009; Bloomberg, Fed Pledges Exceed $7 4 
Trillion to Ease Frozen Company Credit, 24 November 2008; Forbes.com, Time to lift the 
veil: A clearinghouse for credit derivatives trading (with Marti Subrahmanyam), 12 
November 2008; www.voxeu.org. The other part of the bailout: Pricing and evaluating the 
US and the UK loan guarantees (with Raghu Sundaram). 26 Oct 2008; FT.com (The 
Economists’ Forum), Getting healthy banks to acijuire troubled ones, 13 Oct 2008; London 
Business School’s Business Strategy Review, Autumn 2008 - Risky Business; London 
Business School’s Insight magazine. Spring 2008 - The Sub-pnme Smoke Shield', Herald 
Tribune, 3 1 January 2008, Changes for banks? U K. overhaul aimed at curbing runs: FEM 
Business on the current financial crisis which ran in August; Quoted in "Rate cut calls miss 
the point after prolonged market change " in Financial Times, 27 August 2007. 

• On private equity; Retail Banking Insider, September 2009, FDJC Opens Door to Private 
Equity: Spectator Business, 1 January 2009, Capital Breakdown; The Times, 28 October 2008, 
Management Briefing: Private Equity; Retail Banking Insider, August 2008, Private Equity 
Poised to Swoop on Banks; Harvard Political Review, Spring 2008, Golden Geese; Sovereign 
Wealth Funds and Private Equity are here to stay; Financial News, 23 June 2008, Operating 
Partners Brought in to Boost Performance; Private Equity News, 23 June 2008, Operating 
Partners Earn Their Stripe. 

• On insider trading: Wall Street Journal, 22 January 2008, The M&A Boom; The Biggest for 
Insider Trading?; Washington Post, 17 January 2008, Throw Out the Inside Traders; CFA 
Society of the UK, June 2008, Interview with Bloomberg TV, featured in Special on Insider 
Trading, July 2007; Articles in International Herald Tribune and L’Agefj on default credit 
swaps which ran in May 2007, Bloomberg, 17 October 2006, Credit-Default Swaps Raise 
Insider Trading Concerns, Wall Street Journal, 31 August 2006, Can anyone police the 
swaps?, FT.com, 29 May 2005, Banks scrutinised m credit default swaps market. Financial 
Times, Front Page - First Section, 30 May 2005, Insider trade fears in swaps market, and in 
IDD, IFR, Dow Jones UK Wire. 

• Miscellaneous: Credit Slips; A Discussion on Credit and Bankruptcy, The Path to Economic 
Growth: Bankruptcy by Elizabeth Warren. 21 August 2009, “‘Credtior Rights and Corporate 
Risk-taking"; Sloan Management Review, 15 March 2009, "Labor Laws and Innovation"; 
Financial Times -• Mastering Financial Management, June 2006, Managing the Risks of 
Liquidity and Correlation (with Stephen Schaefer), Economic and Political Weekly, India, 
January 2006, Liquidity Risk; Causes. Consequences and Implications for Risk Management. 


Consulting 

• Charles River Associates, 2010; Global Association of Risk Professionals - Financial Risk 
Management (FRM) Exam, 2009-2010; Pershing Square Capital Management, 2009; Knight 
Vinke Asset Management, 2008-09. 

• International Financial Risk Institute - Research paper on “Changing Correlations and 
Liquidity: Cause.s and Implications for Financial Institutions”, September 2005. 

• Industrial Credit and Investment Corporation of India (ICICI Bank) - Credit Risk, 2002-3. 

• Institute for Financial Management and Research/Academy for Management Excellence 
(IFMR/ACME), India - Design of Post-Graduate Program in Quantitative Finance, 2003-4. 

• J. P. Morgan Equity Denvatives Research, New York, Summer 1997 - Developed a Monte 
Carlo valuation of complex derivative products, based on quasi-random sequences and 
Brownian Bridge technique, documented in technical mimeo “Hybrid Quasi-Monte Carlo 
Methods for Valuation,” with Julia Chislenko, Jonathan Goodman and Amon Levy. 

Hobbies 

• Singing and composing (Indian semi-classical). Poetry, Cricket, Running, Traveling. 

• Founding Member and Chairman (2003-2007) of PrathamUK, the UK chapter of Pratham, an 
Indian NGO providing pre-primary and primary education to underprivileged children in 

India {www.pratham.org). Chapters raised over £2mln; Founding Member and President of 
PrathamUSA, the NY/NJ chapter of Pratham, 1998-2001. 

• Boardmember, GIVE (Giving Imj^tus to Voluntary Effort) - UK, 2003-2008. 
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Non-academic Awards 

• Asian Achievers’ Award for Community Service, 2006, awarded by Asian Voice and Gujarat 
Samachar in UK 

• Short-listed in the final seven for the “Young Philanthropist” Award of Beacon Fellowships in 
the UK, 2004-05, 2005-06. 
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FINANCIAL MARKETS REGULATION 

Financial Crisis Highlights Need to Improve Oversight 
of Leverage at Financial Institutions and across 
System 


Why GAO Did This Study What GAO Found 


111 2009 GAO conducted a study on 
the role of leverage m the recent 
financial crisis and federal 
oversight of leverage, as mandated 
by the Emergency Economic 
Stabilization Act. This testimony 
presents the results of that study, 
and (bscusses (1) how leveragmg 
and deleveragmg by financial 
institutions may have contributed 
to the crisis, ( 2) how federal 
financial regulators limit the 
buildup of leverage, and (3) the 
lumtations the crisis has revealed 
in regulatory approaches used to 
restrict leverage and regulatory 
proposals to address tliem. 

To meet these objectives. GAO 
built on Its existmg body of work, 
reviewed relevant laws and 
regulations and acadenuc and other 
studies, and interviewed regulators 
and market participants. 


What GAO Recommends 


As Congress considers establisliing 
a systemic nsk regulator, it should 
consider tlie merits of assigning 
such a regulator with responsibility 
for overseeing systemwide 
leverage. As U S. regulators 
continue to consider reforms to 
strengthen oversight of leverage, 
we recommend that they assess the 
extent to which refonns under 
Basel If, a new nsk-based capital 
framework, wilt address risk 
evaluation and regulatory oversight 
concerns associated with advanced 
modeling approaches used for 
capita! adequacy purpo.ses In tlieir 
wTitten comments, the regulators 
genoraUy agreed with GAO’s 
conclusions and recommendation 


View GAO-10-555T or key components 
For more information, coniact Once Williams 
Brown at (202)512-8678 or 
williamso@gao gov 


Some studies suggested that leverage steadily increased in the financial sector 
before the crisis began in inid-2007 and created vulnerabilities that have increased 
the severity of the crisis. In addition, subsequent disorderly deleveraging by 
financial institutions may have compoimded the crisis. First, the studies suggested 
that the efforts taken by financial institutions to deleverage by selling financial 
assets could cause prices to spiral downward during times of market stress and 
exacerbate a financial crisis. Second, the studies suggested that deleveragmg by 
restricting new lending could slow economic growtli. How'ever, other theories 
also pro\ide possible explanations for the sharp price declines observed in certain 
assets. As the crisis is complex, no single theory is likely to fully explain what 
occurred or rule out other explanations. Regulators and market participants we 
intervieweil had mixed views about the effects of deleveraging. Some officials told 
us that they generally have not seen asset sales leading to downward price spirals, 
but otheis said that asset sales have led to such spirals. 

Federal regulators impose capital and other requirements on their regulated 
institutions to limit leverage and ensure financial stability. Federal bank 
regulators impose minimum risk-based capita! and leverage ratios on banks and 
th rifts and supervise the capital adequacy of such firms through on-site 
examinations and off-site monitoring. Bank hokling companies are subject to 
similar capital requirements as banks, but capital levels of thrift holding 
companies are individually evaluated based on each company’s risk profile. The 
Securities and Exchange Conunission uses its net capital rule to limit broker- 
dealer leverage and used to require certain broker-dealer holding companies to 
report risk-based capital ratios and meet certain liquidity requirements. Other 
important market participants, such as hedge fimds, also use leverage. Hedge 
funds typically are not subject to re^latory capital requirements, but market 
discipline, supplemented by regulatory oversi^t of institutions that; transact with 
them, <!an serve to constrain their leverage. 

The crisis has revealed limitations in regulatory approaches used to restrict 
leverage. First, regulatory capital measures did not always fully capture certain 
risks, which resulted in some institutions not holding capital commensurate with 
their risks and facing capital shortfalls when the crisis began. Federal regulators 
have called for reforms, including through international efforts to revise the Basel 
11 capital framework. The planned US. implementation of Basel II would increase 
reliance on risk models for determining capital needs for certain large institutions. 
The crisis underscored concerns ^out the use of such models for determining 
capital adequacy, but regulators have not assessed whether proposed Basel II 
reforms will address these concerns. Such an assessment is critical to ensure that 
changes to the regulatory framework address the limitations the crisis had 
revealed. Second, regulators face challenges in counteracting cyclical leverage 
trends and are working on reform proposals. Finally, the crisis has revealed that 
with multiple re^lators responsible for individual markets or institutions, none 
has clear responsibility to assess the potential effects of the buildup of 
systemwide levers^e ortlie collective effect of institutions’ deleveraging activities. 
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Chairman Moore, Ranking Member Biggeit, and Members of the 
Subcommittee: 

I appreciate the opportunity to participate in today’s hearing to discuss 
debt and leverage in financial markets in the context of the recent 
financial crisis. As you know, the buildup of leverage during a market 
expansion and the rush to reduce leverage, or “deleverage,” when market 
con<litions deteriorated was common to the recent and prior firianclai 
crises. leverage traditionally has referred to the use of debt, instead of 
equity, to fund an asset and has been measured by the ratio of total assets 
to equi^ on Uie balance sheet. But as witnessed in the recent crisis, 
leverage also can be used to increase an exposure to a financial asset 
without using debt, such as by using derivatives.' In that regard, leverage 
can be defined broadly as the ratio between some measure of risk 
exposure and capital that can be used to absorb unexpected losses from 
the exposure.^ However, because leverage can be achieved through many 
different strategies, no single measure can capture all aspects of leverage. 
Federal financial regulators are responsible for establishing regulations 
that restrict the use of leverage by fmaricial institutions under their 
authority and supervising their institutions’ compliance with such 
regulations. 

My statement today is based on our July 2009 report on the role of 
leverage ar^d deleveraging by financial institutions in the recent crisis and 
federal oversight of leverage.'’ We completed this work in response to a 
mandate contained in section 117 of the Emergency Economic 
Stabilization Act of 2008.^ Specifically, I will discuss (1) how leveraging 
and deleveraging by financial institutions may have contributed to the 


‘Derivatives are finaiKtla} prodticts whose value is detemiined from an underlying reference 
riUe (interest rates, foreign currency exchange rates); an index (that reflects the collective 
value of various financial products); or an asset (stocks, bonds, and commodities). 
Derivatives can be traded through central locations, called exchanges, where buyers and 
stdiers, or their representatives, meet to determine prices; or privately negotiated by the 
parties off die exchanges or over tlie counter (OTC). 

^Capital generally Is definetl as a firm’s long-term source of funding, contributed iai^ely by 
a firm’s txiuity stockholders and its own returns in the fonn of retained earnings. One 
important fiuiction of capital Is to atisorb losses. 

'’GAO, Finarmal Regutaiion: Financial Crisis Highlights Need la Improve Oversight of 
Leverage at Financial Institviions and across System, GAO-OD-739 (Washington, D.C.: 

July 22,2009) 

*12 II.S.C § 5227. 
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crisis; (2) how federal financial regulators limit the buildup of leverage; 
and (3) the limitations the crisis has revealed in regulatory approaches to 
restrict leverage and regulatory proposals to address them. 

To address our objectives, we reviewed and analyzed (1) academic and 
other studies assessing the buildup of leverage prior to the re(*ent financial 
crisis and the economic mechanisms that possibly helped the mortgage- 
related losses spread to other markets and expand into the recent crisis; 

(2) relevant laws and regulations, and other regulatory guidance and 
materials, related to tlie oversight of financial institutions’ use of leverage 
by the Federal Reserve, Federal Deposit Insurance Corporation (FDIC), 
Office of the Comptroller of the Currency (OCC), Office of Thrift 
Supervision (OTfQ, and Securities and Exchange Commission (SEC); and 

(3) various data to illustrate leverage and other relevant trends. We 
assessed the reliability of the data and found that they were sufficiently 
reliable for our purposes. We also reviewed and analyzed studies done by 
U.S. and international regulators and others identifying limitations in the 
regulatory framework used to restrict leverage and proposals to address 
such limitations. Finally, we reviewed prior GAO work on the financial 
regulatory system. In addition, we interviewed staff from these federal 
financial rGgulatx)rs and officials from two securities firms, a bank, and a 
credit rating agency. 

We conducted our work between February and July 2009 in accordance 
with generally accepted government auditing standards. Those standards 
require that wo plan and perform the audit to obtain sufficient, appropriate 
evidence to provide a reasonable basis for our findings and conclusions 
based on our audit objectives. We believe that the evidence obtained 
provides a reasonable basis for our findings and conclusions based on our 
audit objectives. 


Summary 


The causes of the recent financial crisis remain subject to debate and 
additional research. Nevertheless, some researchers and regulators have 
suggested that the buildup of leverage before the financial crisis and 
subsequent disorderly deleveraging have compounded the recent financial 
crisis. In particular, some studies suggested that the efforts taken by 
financial institutions to deleverage by selling financial assets could lead to 
a downward price spiral in times of market stress and exacerbate a 
financial crisis. However, alternative theories provide possible 
explanations; for example, the drop in asset prices may reflect prices 
reverting to more reasonable levels after a period of overvaluation or it 
may reflect uncertainty surrounding the true value of the assets. In 
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addition, deleveraging by restricting new lending could slow economic 
growth and thereby contribute to a financial crisis. 

Federal financial regulators impose capital and other requirements such as 
leverage measures on their regulated ir\stitutions to limit leverage and 
ensure financial st^ility. Federal banking regulators impose minimum 
risk-based capital and leverage ratios on banks and thrifts and supervise 
tlie capital adequacy of such firms through on-site examinations and off- 
site monitoring. Bank holding companies are subject to similar capital 
requirements as banks, but thrift holding companies are not. Capital levels 
of thrift holding companies are individually evaluated based on each 
company’s risk profile. SEC uses its net capital rule to limit broker-dealer 
leverage. Otlier important market participants, such as hedge funds, also 
use leverage. Hedge funds typically are not subject to regulatory capital 
requirements, but market discipline, supplemented by regulatory oversight 
of institutions that transact with them, caii serve to constrain their 
leverage. 

The crisis has revealed limitations in the financial regulatory capital 
framework's ability to restrict leverage and to mitigate crisis. First, 
regulatory capital measures did not always fully capture certain risks. As a 
result, tliese institutions did not hold capital commensurate with their 
risks and some faced capital shortfalls when the crisis began. Federal 
regulators have called for reforms, including international efforts to revise 
the Basel II capital framework. The planned IJ.S. implementation of Basel 
II would increase reliance on risk models for determining capital needs for 
certain large institutions. The crisis underscored concerns about the use of 
such models for determining capital adequacy, but regulators have not 
assessed whether proposed Basel II reforms will address these concerns. 
Such an assessment is critical to help ensure that changes to the 
regulatory framework address the limitations revealed by the recent crisis. 
Second, regulators face challenges in counteracting cyclical leverage 
trends. Finally, with multiple regulators responsible for individual markets 
or institutions, none has clear responsibility to assess the potential effects 
of the buildup of systemwide leverage or tlie collective effects of 
Institutions' deleveraging activities. 


Background 


Many financial institutions use leverage to expand their ability to invest or 
trade in financial assets and to increase their return on equity. A firm can 
use leverage through a number of strategies, including by using debt to 
finance an asset or entering into derivatives. Greater financial leverage, as 
measured by lower proportions of capital relative to assets, can increase 
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the firm’s market risk, because leverage magnifies gains and losses relative 
to equity. Leverage also can increase a firm’s liquidity risk, because a 
leveraged firm may be forced to sell assets under adverse market 
conditions to reduce its exposure. Although commonly used as a leverage 
measure, the ratio of assets to equity captures only on-balance sheet assets 
and treats all assets as equally risky. Moreover, the ratio of assets to equity 
helps to measure the extent to which a change in total assets would affect 
equity but provides no information on the probability of such a change 
occurring. Finally, a leveraged position may not be more risky than a non- 
leveraged position, when other aspects of the position are not equal. For 
example, a non-leveraged position in a highly risky asset could be more 
risky than a leveraged position in a low risk asset. 

During the 1980s, banking regulators became concerned that simple 
leverage measures — such as the ratio of assets to equity or debt to 
equity — required too much capital for less-risky assets and not enough for 
riskier assets and that such measures did not reciuire capital for growing 
portfolios of off-balance sheet items. In response to these concerns, the 
Basel Committee on Banking Supervision adopted Basel 1, an ii\temational 
framework for risk-based capital that required banks to meet minimum 
risk-based capital ratios, in 1988.® By 1992, U.S. regulators had fully 
implemented Basel I; and in 1996, they and supervisors from other Basel 
Committee member countries amended the framework to include explicit 
capital requirements for mai-ket risk from trading activity (called the 
Market Risk Amendment).® In response to the views of bankers and many 
regulators that innovation in financial markets and advances in risk 
management have revealed limitations ii\ the existing Basel I risk-based 
capital framework, especially for large, complex banks, the Basel 
Committee released the Basel II international accord in 2004.’’ Since then, 


^rhe Basel Conm>ittee on Banking Supervision (Basel ConimiMee) seeks to improve the 
qu^ity of banking supervision worldwide, in part by developing broad supervisory 
.stai\danJs- The Basel Committee consists of central bank and regulatory officials from 
Argentina, Australia, Belgium, Brazil, Canada, China, Prance, Germany, Hong Kong SAR, 
India, Indonesia, Italy, Japan, Korea, Luxembourg, Mexico, tiie Netherlar>ds, Russia, Saudi 
Arabia, Singapore, South Africa, Spain, Sweden, Switzerland, Turkey, the United Kingdom, 
and the Uruled States. The Basel Committee’s supervisory standards are also often adopted 
by nonroember countries. 

^According to Office of Thrift Supervision (OTS) staff, OTS did not adopt the capital 
requirements for trading book market risk. 

'For more information about the limitations of Basel I and the throe pillars of Basel If, sec 
GAO-09-73ft 
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individual countries have been iinpleiuenting national rules based on the 
principles and detailed framework. In a prior report, we discussed the 
status of efforts by U.S. regulators to irnpleiuent the Basel II accord.* 


Research Suggests 
Leverage Increased 
before the Crisis and 
Subsequent 
Deleveraging Could 
Have Contributed to 
the Crisis 


Studies we reviewed suggest that leverage within the financial sector 
increased before the crisis and that subsequent deleveraging by financial 
institutions could have contributed to the recent crisis. The causes of the 
recent financial crisis are complex and multifaceted and remain subject l:o 
debate and ongoing research. Given our mandate, our review of the 
economic literature focused narrowly on deleveraging as one of the 
potential economic mechanisms contributing to tlie crisis. The studies we 
reviewed do not provide definitive findings about the role of deleveraging 
relative to other mechanisms, and we relied on our interjiretation and 
reasoning to develop insights from the studies we reviewed. 


Leverage within the 
Financial Sector Increased 
before the Financial Crisis, 
and Financial Institutions 
Sought to Deleverage 
When the Crisis Began 


Leverage steadily increased in the financial sector before the crisis began 
around mid-2007 and created vulnerabilities that increased the severity of 
the crisis, according to studies we reviewed,® As mentioned earlier, 
leverage can take many different forms, and no single measure of leverage 
exists. In that regard, the studies we reviewed generally identified a range 
of sources that aided in the buildup of leverage before the crisis. One such 
source was the reliance on short-term funding by financial institutions, 
which made them vulnerable to a decline in the availability of such credit. 
Another source of leverage was special purpose entities (SPE), which 
some banks created to buy and hold mortgage-related and otlier assets 
that the banks did not want to hold on their balance sheets. SPEs often 
borrowed by issuing shorter-term instruments, exposing them to the risk 


*GAO, Risk-Based Capital: New Basel II Rules Reduced Certain Competitive Cortcems, 
but Bank Regulators Should Address Remaining Uncertainties, 0.^0-08-953 (Washington, 
D.C.: Sept. 12, 2008). 

®Sce, for exampie, f-^nancial Services AuUiority, The Turner Review; A Regulatory 
Response to Uie Global Banking Crisis (London; March 2009); Willem H. Buiter, '‘L(;ssons 
from the Nonii Atlantic Financial Crisis," paper prepared for presentation at the 
conference “The Role of Money Markets,” jointly organized by Columbia Business School 
and the Federal Reserve Bank of New York on May 29-30, 2008 (May 2008); Marlin Neil 
Daily, Robert E. Litan, and M^Uiew S. Johnson, ‘The Origins of the Financial Crisis,” 

Fjxirrg Finance Serie.s-Paper3, (Washington, D.C.: The Brookings Institution, November 
2008); and Ben Cohen and Eli Remolona, “The Unfolding Turmoil of 2007-2008. Lessons 
and Responses,” Proceedings of a Conference, Sydney, Australia, Reserve Bank of 
Australia, Sydney. 
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of not being able to renew their debt. Other sources of leverage included 
collateralized debt obligations (CDOs) and credit default swaps, a type of 
OTC derivative.*® For securities firms, hedge funds, and other financial 
intermediaries that operate mainly through the capital markets, their 
balance sheet leverage, or ratio of total assets to equity, tends to be 
procyclical.'* Historically, such institutions tended to increase their 
leverage when asset prices rose and decrease their leverage when asset 
prices fell. Consistent with this trend, the ratio of assets to equity for five 
large broker-dealer holding companies, in aggregate, increased from an 
average ratio of around 22 to I in 2002 to around 30 to I in 2007 (see 
fig. 1). 


a basic coHateralized-debt obligation (CDO), a group of debt securities are pooled, and 
securities are then issued in different tranches (or slices) that vary in risk and rol uni. 
Through pooling and slicing, CDOs can give investors an embedded leveraged exposure. 
For a discussion of embo<ided leverage in CDOs, see The .Joint Forum, Credit Risk 
Transfer, Basel Committee on Banking Supervision (Basel, Switzerland: October 2004). 

"We use the term “securittes firms" generally to refer to the holding companies of broker- 
dealers. 
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Sou'ce: GAD anatystsotanrvjal report datainr Bear Stearns, GolOman SaeOs, Lehman Brothers, Merrill Lynch, anci Morgan Stanley. 

In contrast, the ratio of assets to equity for five large bank holding 
companies, in aggregate, was relatively flat during this period (see fig. 2). 
As discussed in the background, the ratio of assets to equity as a measure 
of leverage treats all assets as equally risky and does not capture off- 
balance sheet risks. 
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Figure 2; Total Assets, Total Equity, and Assets-to-Equity Ratio in Aggregate for 
Five Large U.S. Bank Holding Companies, 1998 to 2007 

Dollars in trillions Assats-to-equity ratio 

8 35 to 1 



IS Total assets 
Total equity 
Assets-to^ulty ratio 

8ourc«; GAO analysis oi annua) raped and Federal Reserve y-8C data tor Sank ef Amertea, Otlgrnup, .IPI^rgan Chase. 
v^chtMa. and Weus Fargo. 


As their mortgage-related and other losses grew after the onset of the 
crisis, banks, securities firms, hedge funds, and other financial institutions 
have attempted to deleverage and reduce their risk. Deleveraging can 
cover a range of strategies, including raising new equity, reducing dividend 
payouts, diversifying sources of funds, selling assets, and reducing lending. 
After the crisis began, U.S. banks and securities firms initially deleveraged 
by raising more than $200 billion in new coital from private sources and 
sovereign wealth funds.'* However, raising capital began to be increasingly 
difficult in the subsequent period, and financial institutions have 
deleveraged by selling assets, including financial instruments and noncore 
businesses. For example, in the fourth quarter of 2008, broker-dealers 


''Sovereign wealth fiinds generally are pools of government funds Invested in assets in 
other countries 
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reduced assets by nearly $785 billion and banks reduced bank credit by 
nearly $84 billion. 


Some Studies Suggested 
That Deleveraging by 
Financial Institutions by 
Selling Financial Assets 
and Restricting New 
Lending Could Have 
Contributed to the Crisis 


Some studies we reviewed highlighted the possibility that deleveraging 
through asset sales by Financial institutions could trigger downward 
spirals in asset prices and contribute to a financial crisis. In times of 
market stress, a sharp decline in an asset’s price can become self- 
sustaining and lead to a financial market crisis. Following a sharp decline 
in an asset’s price, investors normally will buy the asset after they deem its 
price has dropped enough and help stabilize the market, but in times of 
crisis, investors are unable or unwilling to buy the asset. As the asset’s 
price declines, more investors sell and push the price lower. For leveraged 
institutions holding the asset, the impact of their losses on capital will be 
magnified. To lower their leverage or risk, the institutions may sell more of 
their a^ets, which can cause the asset’s price to drop even more and 
induce another round of selling, in other words, when market liquidity is 
low, namely in times of market stress, asset sales establish lower market 
prices and result in financial institutions marking down their positions — 
potentially creating a reinforcing cycle of deleveraging. In the extreme, 
this downward asset spiral could cause the asset’s price to be set below its 
fundamental value, or at a “fire s^e" price. In addition, a decline in a 
financial asset’s price could trigger sales when the asset is used as 
collateral for a loan. In such a case, the borrower could be required to post 
additional collateral for its loan, but if the borrower could not do so, the 
lender could take ownership of the collateral and then sell it, which could 
cause the asset’s price to decline further. 


Importantly, other flieories that do not involve asset spirals caused by 
deleveraging through asset sales provide possible explanations for the 
sharp price declines in mortgage-related securities and other financial 
instruments. Moreover, as the crisis is complex, no single theory likely is 
to explain in full what occurred or necessarily rule out other explanations. 
First, given the default characteristics of the mortgages underlying their 
related securities and falling housing prices, low market prices may result 


‘^See, for example, Mzu-kus K. Brunnenaeier, “Deciphering the 2007-08 (aqiiidity and Credit 
Cnmch," Journal of Economic Perspectiws 23, no. 1 (2009), pp. 77-100; Gn?en!aw et al. 
(2008); and Anil K., Kashyap, Raghuram G. Rajan, and Jeremy C. Stein, “Rethinking Capital 
Regulation," paper prepared for Federal Reserve Bank of Kansas City symposium on 
“Mainiaining St^ility in a Chtmging Flntmcial System," Jackson Hole, Wyoming, August 21- 
23, 2008 (September 2008) 
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from asset prices reverting to more reasonable values after a period of 
overvaJuation. Second, the low prices of mortgage-related securities and 
other financial instruments may have resulted from tlie uncertainty 
surrounding their true value. This theory holds that investors may lack the 
information needed to distinguish between the good and bad securities 
and, as a result, discount the prices of the good securities. These two 
theories and the deleveraging hypothesis may provide some insight into 
how the financial crisis has unfolded and are not mutually exclusive. 
Nonetheless, at this juncture, it is difficult to determine whether a return 
to hmdamentals, uncertainty, or forced asset sales played a larger causal 
role. 

In addition, some studies we reviewed suggested that deleveraging by 
restricting new lending could contribute to the crisis by slowing ecoiiomic 
growth. In short, the concern is that banks, because of their leverage, will 
need to cut back their lending by a multiple of their credit losses to restore 
their balance sheets or capital-to-asset ratios. The c;ontractLon in bank 
lending can lead to a decline In consumption and investment spending, 
which reduces business and household incomes and negatively affects the 
real economy. Moreover, rapidly declining asset prices can inhibit the 
ability of borrowers to raise money in the securities markets. 


Regulators and Market 
Participants Had Mixed 
Views about the Effects of 
Deleveraging in the Recent 
Crisis 


Officials from federal financial regulators, two securities firms, a bank, 
and a credit rating agency whom we interviewed had mixed views about 
the effects of deleveraging by financial institutions in the recent crisis. 
Nearly all of the officials told us that large banks and securities firms 
generally have sought to reduce their risk exposures since late 2007, partly 
in response to liquidity pressures. The institutions have used a number of 
strategies to deleverage, including raising new capital; curt^ling certain 
lines of business; and selling assets, including trading assets, loans, and 
noncore businesses. Regulatory officials said that hedge funds and other 
asset managers also deleveraged by selling assets to meet redemptions or 
margin calls. According to officials at a securities firm, raising capital and 
selling financial assets was easier in the beginning of the recent crisis, but 
both became harder to do as the crisis continued. Regulatory and credit 
rating agency officials also said that financial institutions have faced 


'^he seminal paper on this issue is Akeriof, George A. , “The Market for 'Lemons’: Quality 
Uncertainty and Ihe Market Mechanism," Quarterly Journal of Ecf)nomics, 84(3), pp. 488- 
500, 1970, 
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challenges in selling mortgages and other loans that they planned to 
securitize, because the securitization markets essentially had shut down 
during the crisis. 

The regulators and market participants we interviewed had mixed views 
on whether sales of financial assets contributed to a downward price 
spiral. Officials from one bank and the Federal Reserve staff we 
interviewed said that due to the lack of market liquidity for some 
instruments and the unwillingness of many market participants to sell 
them, declines in prices tliat may be attributed to market-driven asset 
spirals generally resulted from the use of models to price assets in the 
absence of any sales. Federal Reserve staff also said that it is hard to 
attribute specific factors as a cause of an observed asset spiral because of 
the difficulty in disentangling the interacting factors that can cause 
financial asset prices to move down. In contrast, officials from two 
securities firms and a credit rating agency, and staff from SEC and OCC 
told us that asset spirals occurred in certain mortgage and other debt 
markets. Officials from one securities firm said that financial institutions, 
such as hedge fimds, generally sought to sell first those financial assets 
that were hardest to finance, which eventually caused these markets to 
become illiquid. The absence of observable prices for such assets then 
caused their prices to deteriorate even more. According to the securities 
firm officials, firms that needed to sell assets to cover losses or meet 
margin calls helped to drive such asset sales. 

FDIC and OCC staff and officials from a credit rating agency told us that 
some banks tightened their lending standards for certain types of loans, 
namely those with less-favorable risk-adjusted returns. Such loans include 
certain types of residential and commercial mortgages, leverage loans, and 
loans made to hedge funds. According to credit rating officials, banks 
essentially have set a target of slower growth for higher-risk loans tliat 
liave performed poorly and deteriorated their loan portfolios. In addition, 
OCC and credit rating officials said that the largest banks rely heavily on 
their ability to securitize loans to help ffiem make such loans. To that end, 
they said that the securitization markets need to open up and provide 
funding. 
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Regulators Limit 
Financial Institutions’ 
Use of Leverage 
Primarily Through 
Regulatory Capital 
Requirements 


Federal financial regulators (Federal Reseive, FDIC, OCC, and OTS) 
generally have imposed capital and other requirements on their regulated 
institutions as a way to limit excessive use of leverage and ensure the 
stability of the financial system and markets. Federal banking and thrift 
regulators have imposed minimum risk-based capital and non-risk-based 
leverage ratios on their regulated institutions. Risk-based capital ratios are 
broadly intended to require banks to hold more capital for iiigher-risk 
assets. Leverage ratios provide a cushion against risks not explicitly 
covered in the risk-based capital requirements, such as operational 
weaknesses and model risk. In addition, the regulators supervise the 
capital adequacy of their regulated institutions through ongoing 
monitoring, irududing on-site examinations and off-site tools. Bank holding 
companies arc subject to capital aj\d leverage ratio requirements similar to 
those for banks.*’ Thrift holding companies are not subject to such 
requirements; rather, capital levels of thrift, holding companies are 
individually evaluated based on each company’s risk profile. SEC primarily 
uses its net capital rule to limit the use of leverage by broker-dealers. 
According to SEC officials, firms that had participated in SEC’s now 
defunct Consolidated Supervised Entities program calculated their risk- 
based capital ratios at the holding company level in a manner generally 
consistent with the method banks used.*® 


Other financial institutions, such as hedge funds, use leverage but, unlike 
banks and broker-dealers, typically are not subject to regulatory capital 
requirements; instead, market discipline plays a primary role in limiting 
leverage. Finally, the Federal Reserve regulates the use of sectirities as 
collateral to finance security purchases, but federal financial regulators 
told us that such credit did not play a significant role in the buildup of 
leverage leading to the recent crisis. 


'®Bank hoWing companies are permiWed to include certain debt instruments In regulatory 
capital that, are impermissible for insured bank-s and, as discussed below, are not subject to 
-statutory Prompt Corrective Action. 

"binder its Consolidated Supervised Entities (CSE) program, the Securities and Exchange 
Commi^ion (SEC) supervised broker^dealer hoklirtg companies— Bear Steams, Lehman 
BrtHJiers, Merrill Lynch, Goldman Sachs, and Morgan Stanley — on a consolidated basis. 
Following the sale of Bear Steams to JPMoj^an Ciiasc, the Lehman Brothers bankruptcy 
filing, and the sale of Merrill Lynch to Bank of America, the remaining CSEs opted to 
become bank holding companies subject to Federal Reserve oversight SEC t erminated the 
CSE program in Sejrtember 2008 but continues to oversee these firms’ registered broker- 
dealer subsidiaries. 


Page 1.2 


GAO-10-555T Fiiianciai Markets Eegulation 



228 


Regulators Are 
Considering Reforms 
to Address 
Limitations the Crisis 
Revealed in 
Regulatoiy 
Framework for 
Restricting Leverage 


Tlie financial crisis has revealed limitations in existing regulatory 
approaches that serve to restrict leverage. Although regulators have 
proposed changes to improve the risk coverage of the regulatory capital 
framework, limit cyclical leverage trends and better address sources of 
systemic risk, they have not yet fully evaluated the extent to which these 
proposals would address these limitations. First, regulatory capital 
measures did not always fuUy capture certain risks, particularly those 
associated with «>me mortgage-related securities held on and off balance 
sheets. As a result, a number of financial institutions did not hold capital 
commensurate with their risks and some lacked adequate capital or 
liquidity to withstand the market stresses of the crisis. Federal financial 
regulators have acknowledged the need to improve the risk coverage of 
the regulatory capital reform and are considering reforms to better align 
capital requirements with risk, but have not formally assessed the extent 
to which these reforms may address risk-evaluation concerns the crisis 
highlighted with respect to Basel II approaches. Such an assessment is 
critical to ensure that Basel II changes that would increase reliance on 
complex risk models and banks’ own risk estimates do not exacerbate 
regulatory limitations revealed by the crisis. 


Second, the recent crisis illustrated how the existing regulatory 
framework, along with other factors, might have contributed to cyclical 
leverage trends that potentially exacerbated the recent crisis. For 
example, according to regulators, minimum regulatory capital 
requirements may not provide adequate incentives for banks to build loss- 
absorbing capital buffers in benigr» markets when it would be less 
expensive to do so. When market conditions deteriorated, minimum 
capital requirements became binding for many institutions that lacked 
adequate buffers to ^sorb losses and faced sudden pressures to 
deleverage. Regulators are considering several options to counteract 
potentially harmful cyclical leverage trends, but implementation of these 
proposals presents challenges. 

Finally, the financial crisis has illustrated the potential for financial market 
disruptions, not just firm failures, to be a source of systemic risk. With 
multiple regulators primarily responsible for individual markets or 
institutions, none of the financial regulators has clear responsibility to 
assess the potential effects of the buildup of systemwide leverage or the 
collective activities of the industry for the financial system. As a result, 
regulators may be limited in their ability to prevent or mitigate future 
financial crises. 
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To ensure that there is a ^temwide approach to addressing leverage- 
related i^ues across the financial system, w^e have asked Congress to 
consider, as it moves toward the creation of a systemic risk regulator, the 
merits of tasking this entity with the responsibility for measuring and 
monitoring systemwide leverage and evaluating optior\s to limit 
procyclical leverage trends. Furthermore, we made a recommendation to 
the financial regulators to assess the extent to which Base! 11 reforms may 
address risk evaluation and regulatory oversight concerns associated with 
advanced modeling approaches used for capital purj^oses. In their 
comments on our report, the Federal Reserve, FDIC, OCC, and SEC 
generally agreed with our recommendations. 

Mr. Chairman, Ranking Member Biggert, and Members of the 
Subcommittee, this completes my prepared statement. I am prepared to 
respond to any questions you or other Members of the Subcommittee may 
have at this time. 


Contacts 


For further information on this testimony, please contact Orice Williams 
Brown on (202) 512-8678 or willianrso@gao.gov. Contact points for our 
Congressional Relations and Public Affairs offices may be found on the 
last page of this statement. 


(250528) 
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JOHN GEANAKOPLOS: Managing the Leverage Cycle 

Thank you very much for the introduction and the invitation to speak here in Washington. I have called my 
talk 'Managing the leverage cycle'. I wrote about the leverage cycle 10 years ago, before the current crisis. 
It is leverage which, I think, was at the heart of the crisis. This is my narrative, even though I realize there 
were other problems. 

it is traditional in economics to think of the interest rate as the most important variable in the economy and 
to think of the interest rate as the most important policy tool to manage when you try to solve economic 
problems, in the United States, the Fed has a mandate to manage interest rates and also to manage 
margins and collateral, but since a few years after the Great Depression, the Fed has concentrated almost 
entirely on managing the interest rate. Whenever there Is a problem, at least in the United States, and 
output is sluggish, the press and the public clamor for lower interest rates and the Fed usually delivers 
them. When there is too much inflation, everybody says: raise the interest rate. And that is what the Fed 
does. In this latest crisis the Fed has already lowered the interest rate to zero. It cannot do more on this 
score, and the crisis is not over. I don't think the interest rate was actually the key problem in any case. 
Much more important, I think, is the collateral rate or leverage. The Fed has paid more attention to 
collateral than any Federal Reserve since the Depression, but that does not mean it has paid enough 
attention. 

This idea that collateral rates might be more important than interest rates is not entirely original. As you 
know, Shakespeare had the same thought, four hundred years ago, In the Merchant of Venice. If you 
remember, In that play, there was a negotiation over a loan. Shylock, the money lender, is asked for a loan 
by Bassanio and Antonio. Bassanio needs the money to woo the beautiful (and rich) Portia and he enlists 
the aid of his friend Antonio and they go to Shylock and ask for a loan. They spend five pages in the play, at 
least in my little copy of it, negotiating the Interest rate In a fascinating discussion in which Shakespeare 
anticipates the modern impatience theory of Interest. Shylock says: Like all my tribe, I am a patient man; 
Antonio says: I need the money to satisfy the ripe wants of my friend. So they are arguing about what 
interest rate to put in the contract, and that seems to be the mam focus of the negotiation. But they also 
agree on the collateral. And now, which do we think Shakespeare thought was the more important? That is 
pretty obvious: Shakespeare thought the collateral was the more important, because nobody can 
remember the Interest rate. Who here remembers the interest rate that Shylock charged Antonio and 
Bassanio? Yet, all of you, I am sure, you can all tell me what the collateral was: a pound of flesh. So 
Shakespeare realized the collateral was more important than the interest rate and not only that, if you 
remember how the play ends, the play ends with a trial and Portia disguises herself as the Judge. The Judge 
has to decide what to do. All of Antonio's boats have apparently sunk, and he cannot repay the 3000 
ducats he owes Shylock. The Judge says that enforcing contracts is crucial to business, the lifeblood of 
Venice. She acknowledges that the entire contract was freely entered into by both parties. Nevertheless, 
she says it is for the benefit of the city that she must intervene. The Judge does not adjust the amount 
owed, the three thousand ducats, nor does she change the interest rate. The Judge, the Regulatory Body, 
just like the Federal Reserve you might say, adjusts the collateral: she says it should be a pound of flesh, but 
not a drop of blood! And that is my message In this talk, that the Regulatory Authority should not be 
changing the interest rate, it should be regulating collateral rates. 

Let me start by reminding you that collateral is something like a house that you put up to guarantee a loan. 
If you don't pay back the money, the bank can seize your house, or whatever else you put up as collateral. 
Now, if you have a hundred-doilar house and you borrow eighty dollars, the lender has got a margin of 
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safety of 20%, so we say the margin that the bank has charged you is 20%, which is also the down-payment 
percentage. The loan-to-value ratio is 80%, that eighty-dollar loan is eighty dollars out of a hundred-dollar 
collateral. The collateral rate is 125%, because a hundred-dollar house protects an eighty-dollar loan, that is 
125%. Another way of saying the exact same thing is that leverage is 5: with twenty dollars of cash for a 
down payment you can buy a hundred-dollar asset, that is your cash gets leveraged five times, so you can 
buy something five-times as valuable as how much money you have. All those ratios, of course, mean the 
same thing. The difference between my work on collateral and Bernanke's is that ! emphasized that 
collateral rates (or equivalently leverage) can change, and change quite dramatically. I am going to use the 
word leverage from now on, to describe the second component to the deal: there is the interest rate and 
then there is the collateral rate or the leverage. Once we acknowledge that leverage can change, we need 
to know why. What determines leverage? 

In standard economic theory they have talked, since Irving Fisher, about supply and demand determining 
the interest rate. Irving Fisher suggested that impatience was the key driver of supply and demand for 
loans, and therefore the key determinant of the Interest rate. Well, I want supply and demand to 
determine leverage as well as the interest rate. That seems paradoxical, because how can one equation, 
supply equals demand, determine two variables: the interest rate and the leverage? Probably because of 
this puzzle, economists did not study the determinants of leverage very much. If you look at any standard 
text book in finance or in macroeconomics, they never mention equilibrium collateral rates. They rarely 
even use the word leverage. My theory is about how supply and demand determine both interest and 
leverage. Common sense, everybody knows, practitioners know, I mean, Shakespeare understood it, 
interest has to do with impatience, leverage or collateral has to do with how nervous the lender Is about 
whether he is going to be repaid. If the markets are more volatile, the lender will ask for more collateral, if 
the markets are less volatile, the lender is going to ask for less collateral. It is a perfectly common-sense 
thing and the question is just how to work the common sense into the equations of supply and demand. 
Unfortunately, I don't have time to talk about my equilibrium leverage theory, even though I have some 
slides for the end, I doubt I will ever get there, but in any case, the gist of it is that supply equals demand 
equations do indeed determine interest rates and collateral rates. 

Practitioners, if not economists, have long recognized the importance of collateral and leverage. For a Wall 
Street trader, leverage is important for two reasons. The first is that if he is leveraged 5 times, then a 1% 
change in the value of the collateral means a 5% change in the value of his capital. (If the house In our 
example goes from $100 to $101, then after selling the house at $101 and repaying the $80 loan, the 
investor Is left with $21 of cash on his $20 investment, a 5% return.) Leverage thus makes returns riskier, 
either for better or for good. Second, a borrower knows that if there is no-recourse collateral, so that he 
can walk away from his loan after giving up the collateral without further penalty, then his downside is 
limited. The most the borrower can lose on the house loan is his $20 of cash, even if the house fails in 
value all the way to $0 and the lender loses $80. No-recourse collateral thus gives the borrower a put 
option. Recently several commentators have linked leverage to the crisis, arguing that if banks were not so 
leveraged in their borrowing they would not have lost so much money when prices went down, and that if 
homeowners were not so leveraged, they would not be so far underwater now and so tempted to exercise 
their put option by walking away from their houses. Of course these two points are central to my own 
leverage cycle theory; i shall discuss them in more detail later. But there is another deeper point to my 
theory that has so far not received as much attention, which I think is the real story of leverage. 

The main implication of my leverage cycle theory Is that when leverage goes up prices go up and when 
leverage goes down, prices go down. Now, why should there be this asymmetry? Why does more leverage 
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make prices go up instead of go down? Imagine the people in the economy arranged on a vertical 
continuum, ranked by how much they would pay for say a mortgage security asset. Some people like the 
asset more than others; these are the people at the top of this continuum. Most of the general public has 
no desire to buy any of these complicated mortgage securities; they are at the bottom of the continuum. 
This continuum picture stands in contrast to the usual story in financial economics, where everybody would 
have the same view of the "fundamental" value, if they had the same information. I don't believe in 
fundamental value; i think different people may have different views about the value of an asset. So the 
people at the top think the asset is worth more than the people at the bottom, even with the same 
information. Now, how many people does it take to buy the asset? Given a price, the buyers will be the 
people who think the asset is worth more, namely the top segment of the continuum. You can Imagine the 
continuum divided Into two segments; the top segment contains all the buyers, and the bottom segment 
contains all the sellers who think the asset is overpriced. The guy right on the margin between the two 
segments I call the marginal buyer. He is Indifferent to buying or selling. In other words, the price 
corresponds to his valuation of the asset. Now, as leverage goes up and the people at the top are able to 
borrow more money, it takes fewer of them to buy the assets, so the marginal buyer, the cut-off between 
buyer and seller, will become higher. So, the price will rise: why is that? Because the marginal buyer, the 
person indifferent between buying and selling, he is the one setting the price and it will now be someone 
with a higher opinion of the value of the asset. So, when the person on the boundary between buying and 
selling is more optimistic, the price is going to be higher, because the price reflects his opinion, instead of 
this lower guy's opinion. Everything else might be the same In the economy, the same fundamentals in the 
economy, but if there is more leverage, the marginal buyer will be a more optimistic person and the price 
will rise. That is completely contrary to the standard view that price Is always equal to fundamental value. 
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So, what is the reason for 

the valuation difference between people? Why are there differences in attitude? Well, one is risk tolerance: 
many people just can absorb risk more easily than others; they are willing to pay more because they are 
not as scared of the asset. Some people are more risk tolerant because they know how to hedge. Some 
people, i will skip a couple of other reasons listed on my slides, some get higher utility for holding the asset, 
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for example living in a house. A New York banker lending the money would not get the same utility from 
living in a house as the buyer does. Some people know how to use the asset more profitably than others; a 
farmer in the Midwest might know how to get more out of his farm than the banker lending him the 
money. Finally, and most simply, it may be that some people are just more optimistic about the future 
value of the asset than others. So, all these different reasons contribute to the heterogeneity between 
people and their outlooks on the value of assets today. So, as I said, in the standard theory the asset price 
is equal to the fundamental value but that theory explicitly ignores heterogeneity, it assumes that once 
people have the same information, they are ail going to think the same thing about the value of the asset. 
In my "natural buyers" theory of valuation, there is an irreducible difference in the views of different 
people. 

Getting back to the leverage cycle, the leverage cycle simply asserts that there is too much leverage in 
normal times and therefore too-high asset prices and there is too little leverage in crisis time and therefore 
too-low asset prices. The cycle recurs over and over again. Leverage, and not fundamentals alone, partly 
determines asset prices. As leverage goes up and down, asset prices go up and down and that is damaging 
to the economy. 

Let me just give you a taste of how dramatically leverage has changed. Consider the so-called toxic 
mortgage securities, some of which are triple-A and some of which are not triple-A. You know this is a 
technical word, 'toxic mortgage securities', it is the technical word that Summers and everyone else is using 
to describe assets the banks were holding whose prices are now in doubt. A bank in 2006, at the height of 
leverage, if they wanted to buy such a AAA mortgage security, could pay 1.6% In cash and borrow the other 
98.4%. That Is 60 times leverage. I went through the toxic mortgage securities security by security and 
found out how much money would have been needed to purchase of all these in 2006. The assets 
altogether were worth $2.5 trillion in 2006, and on average the leverage was 16 to 1. That means $150 
billion of cash was needed to buy $2.5 trillion dollars of assets, the other $2.35 trillion was borrowed, in 
2006 there were two people, Bill Gates and Warren Buffett, who between them, had 150 billion dollars. So, 
two people could have bought all of the mortgage toxic assets in the entire country in 2006! You see it 
would have been possible to cut the continuum not in half, not here in our picture, but way up here, with 
just two people buying. Fortunately Bill Gates and Warren Buffett were not the most optimistic people, but 
with that kind of leverage available this dividing point was very high and the price represented the opinion 
of a very optimistic marginal buyer. By the end of 2008 leverage collapsed in many sectors, especially in 
the toxic mortgage security sectors and went down from 16 to 1, to 1.2 to 1. The marginal buyer was much 
less optimistic, and the prices collapsed as well. 

The same thing happened with borrowing on homes. I am going to show you a graph of how high leverage 
got, you could put 3% down in 2006 to buy a home, now you have to put 25% or 30% down, unless you get 
a Government loan. The Government is basically the only mortgage lender, and is probably overleveraging. 

I am going to come back to what the Government is doing in the United States now with home lending. But 
i want to show you a graph here to Illustrate this. The green line is the famous Case-Shiller Housing Price 
Index, so here you see that in January 2000 it is normalized to be 100. Bob Shiller, my colleague at Yale, is 
famous, as you know, for his irrational exuberance theory. He said: look, housing prices were stable for a 
long time, then suddenly they went up from 2000 to 2006 because of a crazy irrational exuberance to 190, 
they went up 90%. Then people got worried, the narrative changed, they got upset, people started telling 
bad stories and everybody was telling each other bad stories and the housing prices collapsed to 130 in 
2009 and now they are going up a tiny bit again. So, that is Shiller's famous graph, containing data he 
collected. His explanation is also famous, that it is all Irrational exuberance, people's animal spirits. I am 
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offering a different explanation, based on leverage. I looked loan by loan for all the non-government 
mortgage loans in America (you can get loan-by-loan data for non-government loans but not for 
government loans) and 1 checked what the leverage was. I measured this by the loan-to value (LTV), or 
equivalently the down-payment. You see on the vertical axis this is 100% LTV or equivalently, 0% down- 
payment, then 98% LTV or 2% down-payment, then 97% LTV or 3% down-payment and so on. Every month 
I looked at what the down-payment was on each new house mortgage. In this graph I took the average 
down-payment for the 50% of people who had the lowest down-payment. 1 chose this half because it is a 
conservative estimate of how low a down-payment you easily could have got if you wanted to. The other 
half of the people chose to make higher down-payments, not because they had to but because they were 
more conservative. But the aggressive half of the people were able to get these loans and actually chose 
them, so the down-payments depicted in this graph really were offered and a lot of people really took 
them. In 2000 the graph shows they put down 14% to buy a house, on average. As the years went by the 
down-payment went to 6% and to 4%, then to 3%. By 2006 people were putting down less than 3% to buy a 
house. After the first quarter of 2006 you can see that leverage suddenly changed direction and went 
down, that is, you had to put much higher down-payments. Leverage collapsed, and down-payments went 
very quickly to 25% and 30% in 2007 and 2008. At that point the private non-government loan market 
disappeared. Notice that the down-payment graph (written as loan to value so low down-payment means 
high loan to value) displays exactly the same shape as the price graph. Loan to value reaches its peak of 
Just over 97% (just less than 3% down-payment) in exactly the same quarter of 2006 as housing prices 
reaches its peak. And then LTV plummets and housing prices follow it down. So my theory is that yes, 
irrational exuberance, optimism, animal spirits, maybe that was an important factor, I don't doubt it, but 
another very important factor was leverage. Leverage went up, prices went up. Leverage went down, prices 
went down. Ok? And the interest rate was not really changing so drastically all this time, so during this time 
leverage was a more important determinant of asset prices than the interest rate. That is basically my 
theory. 
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Let me show you another graph, the same kind of graph, but for mortgage securities, the assets Wall Street 
investors trade. For these assets, down-payment histories are much harder to get, because the investment 
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banks that offer the loans keep the numbers private. And the Federal Reserve has not bothered to keep 
track of them! But let us proceed in the same way we did for housing. First we begin with prices. The red 
line Is the history of an index of bond prices on AAA prime mortgage securities floaters, compiled by JP 
Morgan. The mortgages underlying these securities are taken by people with perfect credit ratings, stable 
jobs, you could not ask for better quality people. They tend to be richer than the average, because this is 
not the Government Freddie Mac loans, these are mostly Jumbo loans, so they are taken by people who get 
big houses. These people have nearly perfect credit ratings and if you look at the price history for these 
bonds starting in 1999-2000, that is from the date the index begins, you see basically nothing but 100. The 
value, the red, is 100, It just stays around a hundred; since they are floaters the price moves only a tiny bit 
because of the interest rate, and basically it stays around a hundred from 1999-2007. Then in 2007, the 
middle of 2007, the price index starts to collapse, going down to 60 in late 2008 and then it goes back up to 
80 toward the end of 2009. The crash of these prices in 2007-2009 Is a symptom of the crisis. Banks and 
other financial institutions were losing money on bonds Just like these when their prices fell from 100 to 60. 
These same investors made a lot of money m 2009 when the prices went back up from 60 to 80. What 
explains this amazing change in prices? Shiller might well say that in 2007 panic set in, people thought the 
financial system was imploding and they sold off the bonds. He might say that as confidence came back in 
2009, prices rose again: another tale of irrational exuberance. Now, he might also argue that rationality 
could not possibly explain these price moves. A price of 60 means basically that a rational buyer is 
forecasting 40% losses on the underlying mortgages. A 40% toss could happen if 80% of the homeowners 
got thrown out of their homes for not paying, and then the lenders only recouped 50% of the loan value 
selling the house. For such high quality homeowners such numbers seem absurd. For one thing, it would 
mean the whole country was on the verge of collapse. The losses so far for these bonds are round 3%, 4%, 
you know, or 6%, something like that, so that would explain a price drop from 100 to 94. The price went 
from 100 to 60 and then back to 80! I have a different explanation for these price changes, different from 
irrational exuberance, based on leverage. The blue line represents the margin that you had to put down to 
buy AAA securities, or equivalently the loan to value, all the way back to 1998. How did I get these data? I 
should say that I got these data because I helped start a mortgage hedge fund, called Ellington Capital 
Management, which I should reveal, in case you think that experience has biased me in any way, I helped 
start a mortgage hedge fund, and the blue line is the record Ellington kept of the margins that banks were 
offering us. The Federal Reserve should be keeping data like this, but they don't have it. They asked me for 
these data a year or two ago. I am going to come back to the Fed and data in a little while. But anyway, the 
record shows that in early 1998 Ellington bad to put down 10% to buy a AAA security, and then suddenly 
the down-payment shot up to 40% in late 1998. This was the last leverage cycle crisis in the US. In that 
1998 crisis the famous hedge fund Long-Term Capital, started by two Nobel Prize winners in finance, went 
out of business. I do not have price data back that far, but obviously prices collapsed during the crisis: that 
is why Long Term went out of business. Just a few months later the margins went back down to 10%: the 
leverage cycle crisis of 1998 lasted only a few months. By 2006 the margins had fallen to 5%, so in 2006 
you could be 20 to 1 leveraged. Then In 2007 the leverage collapsed. You can see in the graph that 
margins rose from 5% to 70% in 2008. Then leverage started to come back. You see the amazing thing is 
that once again leverage and prices go together. As leverage plummeted in 2007-8 from 20 to 1 to 1.5 to 1, 
prices collapsed. The optimistic buyers at the top of the continuum could no longer hold all the securities; 
the marginal buyer became some investor who did not really want them, or did not really know much 
about them, and so he was willing to pay much less. When leverage started back up in 2009, prices went 
back up. That is the essence of my theory. 
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The same three things 

happen in every crash, including the crisis of 2007-2009. First, there is bad news. But there is often bad 
news without a crash, so I am talking here about a peculiar kind of bad news: it is bad news that creates 
more uncertainty, or "scary" bad news. All news reduces uncertainty on average. That is why it is news, 
you learn something from it. But some kinds of bad news actually can Increase uncertainty and increase 
volatility. For example, suppose you are waiting at the gate to take an airplane. You know there is a small 
chance the plane will be late. If a minute goes by and nothing happens you are a little surer the plane will 
be on time. That is what usually happens. Sometimes an announcement is made that the plane will be 
delayed by 10 minutes; this creates much more uncertainty, because now you think there is a pretty good 
chance the delay could be much longer. When a bank suddenly announces a $5 billion loss, Investors 
immediately wonder whether the losses will be much bigger. That is the kind of news that makes lenders 
nervous. And it is exactly what happened In our crisis, especially with subprime loans. People used to think 
that losses on subprime loans would be on average 4% and somewhere between 2 % and 6%. All of a 
sudden people thought: it might be 30%, that Is bad news. But it is not just that they thought it could be 
30%, they were not sure, maybe it could be 80%,that is the scary part: they were uncertain about how bad 
the next piece of news was going to be and that is when they started tightening all their lending. Once 
there is bad news that causes more volatility, the lenders ask for more collateral and leverage plummets. 
That is the second event of a crisis. The bad news naturally lowers prices, causing the owners (many of 
whom are leveraged) to lose huge amounts of money. Since It is the optimists who lose the money, the top 
of the continuum of people I mentioned earlier gets wiped out. That is the third symptom of a crisis. So 
after the scary bad news many optimists are wiped out and the remaining optimists cannot borrow as 
much. So the marginal buyer is far lower down the continuum. These three disasters (scary bad news, 
tighter leverage, and losses for the optimists) then feed back on each other. Tighter leverage and collateral 
requirements force more optimistic leveraged owners to sell, further depressing prices and causing further 
losses for them, which in turn alarms lenders more who tighten collateral requirements again, and so on. 
Eventually many borrowers/buyers go bankrupt or else they go insolvent or underwater, like homeowners 
and banks today. They are still alive, but who knows whether they will survive and pay eventually, or just 
walk away? That creates more uncertainty, which leads for further feedbacks on lending and so on. 
Eventually things settle down and the prices stabilize at lower levels. The worst seems to be over. Lenders 
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become less nervous and leverage creeps back up. It Is a big opportunity for the optimists who survived 
the crisis. So, that is my basic theory of the leverage cycle. It seems to describe the crisis we are going 
through right now quite accurately. And I wrote it 10 years ago! 

Anyway, this kind of cycle of leverage going up, leverage going down, prices going up, prices going down, 
happens over and over again. I myself have lived through three of these crises, in 1994, 1998 and this 
recent crisis, which I should say probably is going to go on to 2010, so the crisis of 2007- 2010. 

What is so bad about the leverage cycle? So what if prices go up and down, and some optimists get wiped 
out? Of course every leverage cycle has its particulars, but there are definitely some generic problems. 
The first is that when leverage gets very high, very few people who are the most optimistic, they can buy all 
the assets, they are setting the price. Why should the very craziest, possibly, part of the population, be 
determining the price of our most important asset? If they could not borrow as much, the marginal buyer 
would be lower and the price would be set by a more middle-of-the-road person. Second, high prices lead 
to more construction: for example, once housing prices go high, of course people are going to construct 
more, you get a lot of projects happening that would not have happened otherwise. Similarly when prices 
fall in the crisis stage, construction and new activity more generally grinds to a halt. Even if we thought the 
same total construction would occur over the cycle if prices stayed stable, we might worry that the mix of 
projects is less good over a more volatile cycle. Third, and much more importantly, the people doing the 
construction at different stages of the cycle are likely to be different. When the markets collapse and the 
prices fall down many activities stop: in the recent crisis for a time people could not get new credit cards, 
because the prices of credit card loans fell so low, no one would let you get a new credit card. Many 
people could not borrow money to get a car, because the price of car loans fell so far. So, the general 
public that does not participate in the leverage cycle suffers. We have to protect the general public from 
the low stage of the leverage cycle. Smoothing the leverage cycle would provide a kind of Insurance to the 
general public that they cannot buy on the market. A fourth problem with the leverage cycle is that if the 
news continues to be good, the people borrowing a lot, the optimists are making a huge amount of money, 
because they are leveraging. That is what leveraging means; to make a lot of money when things go well. 
Inequality Is a big mystery in America: why did inequality rise so much? The pundits cannot really explain it. 
1 think the leverage cycle has a lot to do with it: people who were leveraging and seeing their fortune rise 
just because news was good and they were so leveraged, of course they got rich. Growing inequality is 
another problem of the leverage cycle. A fifth problem with the cycle is that the optimists, the ones who 
drive the economy, the ones who are doing all the buying and the borrowing, when they fail and go out of 
business, we are now lacking and missing a very important part of our economy or if they are still there, but 
they are under water, a very important part of our economy is not functioning correctly. So, that is the debt 
overhanging problem. When these people are under water, they don't behave the same way they do when 
they are sound. Banks that are near insolvency hunker down and stop making loans, even If they are good 
investments. Homeowners who are under water do not make repairs to their houses, even if they would 
raise the value of the house more than the cost of the repair, because they fear they will eventually lose 
the house anyway to foreclosure. A sixth problem is that when the down cycle comes and people and 
institutions default, confiscating the collateral is a very expensive operation. In the United States, when a 
subprime loan is made and the homeowner defaults, it takes eighteen months to throw him out of the 
house. During those eighteen months he does not make his monthly loan payments, of course, he does not 
pay his taxes, he does not fix the house and you know, a few months before the end he usually leaves the 
house and then the house gets vandalized and trashed, you know, all the coppers ripped out, it is a ruined 
house and on average now, these homes are being sold for a quarter of the price of the loan: 25% is what 
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you get out: a terrible waste. And each time a homeowner Is thrown out of his house, the houses nearby 
fall in value, and then it is more likely their owners will walk away from their loans and the waste and 
destruction spreads. 

Now, why was the crisis worse this time than any previous time, maybe all the way back to the Great 
Depression? The most important reason Is that leverage got higher than ever before, then fell faster than 
ever before. I don't have time to explain the forces that made leverage get so high. One is that we were in 
a long tranquil period; the period called the great moderation, with very low volatility. Another force is the 
securitization boom. Securitization is a remarkable mechanism for spreading risk and making lenders feel 
safer so they will lend more money. A second important reason for the severity of this leverage cycle is that 
it spread to housing and it infected all the banks. Never in our history were so many homeowners allowed 
to put so little money down. More people and more banks are under water than at any time since the 
Depression: they owe more money than the value of their operations. When you take somebody who owes 
more money than his house is worth, he is not going to fix the house, he is not going to take care of it, he is 
not even going to try to sell it, there is no point in selling It, he is not going to tell his children it is going to 
be theirs. Eventually he is going to trash the house when he has to leave it and there are going to be huge 
losses. But what is true for the home owners is also true for the banks: they are behaving horribly. Why are 
they behaving horribly? Partly because they are too scared to lend, partly because they know that they are 
underwater. The Government has not revealed how far underwater they are, but they know that they are 
underwater and they just want to disguise that from the public. The banks are just hanging on, waiting till 
they get more and more money from Government subsidies, until they are out from being underwater, and 
during that time they are just not lending. When important entities go underwater, they don't behave 
efficiently and when they don't behave efficiently, lots of bad things happen. That is the main thing that is 
going on now in the country. A third reason this leverage cycle got so bad I already alluded to: the double 
leverage cycle. Housing got much more leveraged, people could put almost nothing down to buy a house, 
but then, when the housing loans were securitized and packaged together into securities, the buyers' of 
those could also leverage tremendously, 60 to 1 or 16 to 1, as I said. The housing leverage cycle and the 
mortgage security leverage cycle interact with each other, there is a feedback between the two. If you can 
leverage securities very easily, security prices will be high. That means mortgages will sell for a higher 
price, because they can be packaged into valuable securities. Homeowners effectively will be able to 
borrow more money on the same house, I.e. houses will be leveraged more. Housing prices will go up. 
Since the houses back the mortgages which back the securities, lenders who take securities as collateral will 
feel safer and allow for more leverage on securities. Thus higher leverage on securities makes for higher 
leverage on mortgages which leads to higher leverage on securities. There is a feedback. Of course it 
works in the reverse direction too. When leverage starts to go down in securities it will go down in 
housing, which will make housing prices fall and increase defaults and lead back to lower leverage on 
securities. 

There is a fourth reason this leverage cycle has been so violent, which also gives an explanation for a so-far 
unresolved puzzle: what caused this cycle to go bad precisely when it did? Why did housing prices start to 
go down in 2006? Why did leverage start to go down here? 1 believe the turning point was the 
standardization of the credit default swap or CDS at the end of 2005. (The CDS, I think, was mentioned in 
the last session.) CDS contracts are insurance on various bonds; they have been around since the 1990s for 
corporate bonds, but did not become standardized in mortgages until late 2005. Their creation gave 
pessimists the ability to leverage for the first time in the mortgage market. I said at the beginning of my 
talk that when leverage increased, the pessimists at the bottom of the continuum could do nothing but 
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watch from the sidelines, because it was difficult to sell short. With the CDS market, a pessimist could buy 
insurance, effectively betting on the asset going down in value {when he would collect his insurance 
payment}. Moreover, because there were no limits to the amount of insurance, pessimists could buy much 
more insurance on the bonds than the bonds were worth themselves, effectively leveraging his negative 
position. Just like a few optimists could by themselves prop prices up by using leverage, so a few pessimists 
could push the market down by buying lots of CDS insurance. That is the reason why the securities prices 
started to fall, and as lenders realized securities prices might fall, they realized that there was going to be 
more danger and so they asked for more collateral and that forced the prices to fall much further and so 
started the negative feedback to housing prices and back that 1 described in the last paragraph. People say, 
so what was the big shock that started the crisis, and in particular, started the decline in housing prices in 
2006? I think the answer is first, the market simply ran out of new people to lure into homes by offering 
such low down-payment mortgages. That stopped the increase in prices. And second, the market 
engineered its own negative shock by creating the CDS, which started the prices down. Had the COS been 
actively traded from the beginning, prices might never have got so high. But CDS only got going at the very 
peak of the cycle, when prices were very high. So there was a long way for prices to go down to get to the 
level they might have been had there been CDS from the beginning. 

The CDS market by itself is a topic of great relevance to my theme of leverage. By buying say $5 of 
Insurance on $1 of a bond, the pessimists could effectively leverage their negative bet. A 1 % drop in the 
value of the bond (say because the market perceived a 1% increase in the chance of default) would Increase 
the pessimists insurance position by 5 cents. The writers of the insurance tended to be the big banks and 
AAA companies, like AiG, and many buyers of insurance did not insist that these writers put up collateral. 
This effectively allowed optimists to lever more as well, partly reducing the negative impact of CDS on 
price, but creating more losses when the losses came. I do not have the time to get into this in detail, but 
there is also an interesting connection between CDS and the CDO market. Since the people writing the CDS 
insurance were taking a similar position to owning mortgages, CDS were used in the CDO market to create 
synthetic mortgages. This is another way to see why the introduction of CDS lowered mortgage prices: 
they were tantamount to increasing the supply of mortgages. CDOs represent the securitization of BBB 
mortgages. As with any securitization, they allowed optimistic investors in BBB mortgages to leverage 
more, and so tended at first to raise the prices of BBB mortgages: as long as the BBB mortgages were real 
mortgages that could be leveraged more, fewer optimistic buyers were needed to hold them. But over 
time more and more of the BBB mortgages in the CDOs were synthetically created out of CDS. To the 
extent that the CDO BBB mortgages were synthetic, they in effect created more supply of mortgages and 
thus started to depress the prices of mortgages. 

What should we do about the leverage cycle? 1 am finally coming to the punch line. The first thing to do Is 
to monitor it. You cannot solve a problem until you can recognize and measure it. The Government, the 
Fed, should be collecting the kind of leverage data that I have shown you in those two charts. It is 
astonishing to me that the Fed did not have these data and it is astonishing that to the best of my 
knowledge, they are still not collecting such data. They should be going to every big bank and saying; what 
are the margins you are giving on your loans? They should go to all these big banks that lend in the US, 
whether they are American banks, or foreign banks like Credit Suisse, and force them to report the leverage 
they are permitting borrowers to take on alt their loans. That especially includes the Repo market. Had 
they been doing this ten years ago, the Fed would have seen in that graph that leverage, you know, 
suddenly went up from 10 to 1 to 20 to 1 and they would have known that something had happened in the 
economy, they would have known that they had to worry about it. The Fed didn't even have the data in the 
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chart I showed you about leverage in housing, which is a very easy thing to get, the Fed was not monitoring 
even that. I never saw a picture like that in any newspaper or Fed publication. The Fed should be collecting 
this data and making it public, so everybody knows what leverage is in the economy. The Fed should 
monitor all CDS contracts, and the margins they require. Putting CDS on an exchange would make this 
much simpoler. The Fed should also be monitoring the leverage at all the big investment firms, including 
hedge funds. Summary figures of security leverage numbers (LTV by security type) and Investor leverage 
numbers (what is the average leverage across securities at hedge funds) should be published monthly. 
Publishing leverage numbers would focus the public's attention on leverage and keep the pressure on the 
Fed to act. Next the Fed should officially commit to managing economy wide leverage. In norma! times 
leverage will get too high; that is the dynamic. Leverage has to be regulated and held down. People usually 
ask me, how will the Fed know when leverage is too high? I answer by asking how does the Fed know when 
Interest rates are too low? Typically the Fed monitors the interest rate and monitors prices. If interest 
rates are falling and inflation is rapidly rising, the Fed knows it is time to step in. The Fed could act on 
leverage the same way. If margins on some asset like housing were rapidly falling, while the price of 
housing was rapidly rising, the Fed would be alerted to act. Of course it will take time to iron out the 
optimal intervention. But we have to start somewhere. 

There are four reasons why monitoring and regulating securities leverage Is more important than 
monitoring investor leverage at a few selected firms (like at the big banks). The first is that many other 
firms leverage, and if these were not monitored, then economy-wide leverage might be underestimated. 
In particular, if leverage is regulated at big banks but not elsewhere, leverage will move out of the banking 
sector and Into the unmonitored sector. Second, Investor leverage often moves in a misleading direction. 
Just as a crisis approaches, and security leverage Is dropping like a stone, many investors' equity will be 
failing, and so their debt/equity ratios will be rising, giving the wrong Impression that leverage Is on the way 
up. Third, securities leverage is harder to lie about. For every loan there is a borrower and a lender, so the 
government would be getting all the reported numbers checked with the counterparty. Fourth and finally, 
it seems to me that it is harder to exert political pressure on a regulator to fudge or Ignore security leverage 
than it is to pressure him into allowing a firm to increase its Investor leverage. 


What about In the crisis? How do you get out of a crisis, like the one we are in now? My answer is that you 
have to reverse the problems that always arise In the crises. The first is that all these players are 
underwater, well, the first Is the uncertainty, remember? I said there was scary bad news that created 
uncertainty. So you have to contain the uncertainty. And how do you contain the uncertainty? Well, it 
started in the mortgage market with foreclosures, not knowing whether the losses would be 80% or 30% or 
10%. You have to somehow get the housing market under control and the way to do that, as I will say in the 
next slide, is to write down principal. A related part of the uncertainty is the banking sector, resolving 
which of those will fail. Secondly, leverage is collapsing, so the Fed and the Government have to step In 
and go around the banks, who are refusing to lend, and lend directly. Not at a lower interest rate, that Is 
irrelevant. The Fed should lend at the same interest rate, but with less collateral. Thirdly, the most 
optimistic buyers have been wiped out, so the Treasury must step in and replace some of this buying 
power. The problem here is that many of the securities are very complex and opaque. The government is 
in no position to figure out which securities to buy, and at what price. So they must partner with private 
buyers, or buy generic securities. 
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So what have the Fed and Treasury done to get us out of the crisis? They bailed out a number of failing 
banks. They also seem to have slowly moved toward embracing the principles enunciated here. But they 
have not implemented the plan in exactly the way I would have recommended. Let me concentrate on 
aspects 1 and 2, the writing down of principal and the re-leveraging of the economy, starting with leverage. 

The Fed recognized that the collapse in leverage in late 2008 had shut down many markets, and it moved 
to restore leverage in several targeted areas through a program called TALF. It said: it has become 
impossible to get a new credit card, so the Fed Is going to the securitized credit-card market and lending to 
buyers at leverage of 20 to 1. You may not realize, but the Federal Reserve today is lending at 20-to-l 
leverage on securitized credit cards, 20-to-l leverage on new auto loans, 20-to-l leverage on a bunch of 
different things, so the Fed has picked out a few little markets and leveraged them 20-to-l. The housing 
authority in America, FHA is now lending with 3% down-payments again. They are leveraging home owners 
for certain classes of people, letting them buy with only 3% down, so they have recognized that they have 
to re-leverage but in my opinion they are doing it in exactly the wrong way, by leveraging at almost the 
same dangerous ratio we had before in a few little places. What they should have done instead is leverage 
many more securities, but not at 20-to-l, but rather something like 2-to-l. They should, say, on these 
mortgage securities that people used to be able to put, you know, 1.6% down, the Fed should lend with 
50% down, instead of 1.6% down, that would be a safe way of lending that would restore leverage to a 
rational level and it would not astronomically leverage in a few small sectors. And it would actually help 
those small sectors more than they are being helped by the excessive leverage the Fed is doing in those 
small sectors. Let me explain why. There is a very Important point here, I think, that the famous American 
economist James Tobin called Q, by which he meant the ratio of old asset prices to new construction cost. 
It is hard to securitize new mortgages today: private lenders are not eager to give anyone a new mortgage. 
Why is that? Because you can buy an old mortgage promise of $100 from a very good borrower for $65 or 
$80: remember I said the prices went down to $60? Ok, now it is $80. Why should you lend (i.e. pay) $100 
to a new borrower when you can pay just $80 to buy someone else's promise to repay $100 from three 
years ago who is just as good a borrower? The Fed reasons that if you let the buyer of the new promise 
leverage 20-to-l, so that he only needs to put $5 down in cash, then he might be willing to buy the new 
promise at a price of $100 instead of putting down all $80 in cash to buy the old promise. Now you see 
why the leverage needs to be so high. The problem is that this leverage is dangerously high. And more 
importantly, there are many other new things besides credit cards and auto loans that the Fed has not 
thought to leverage which will not get loans if investors can better spend their money on cheap legacy 
assets. In my opinion you have to get all the legacy prices back to a reasonable level in order to get people 
to do many new things. If the old things have such a low price, people will invest in the old things, they will 
not do anything new. So, the Fed is making a mistake trying to directly prop up a few targeted new things. 
If it leveraged all the old assets at 2-to-l, their prices would rise, they would not be such attractive 
investments, and the Fed could prop up the new auto loans with much less than 20-to-l leverage. Of 
course there is nothing magical about 2-to-l leverage. It might need to be a bit higher. And some sectors 
could be leveraged more than others. But my recommendation is to leverage everything modestly instead 
of a few narrowly targeted areas to extremes. 

I am going to close now with this last slide, this is my last slide, describing what is going on in housing. I 
said earlier that millions of people are underwater. Let us see how they act. On the horizontal axis I 
measure how far under water the house is, I record the loan-to-value LTV ratio, so 160 means, if you add 
up all the loans on a house they are 160% of the value of the house. That would be the case for example if 
the house is now worth $100,000, and the amount outstanding on the first and second mortgages add up 
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to $160,000. On the vertical axis we measure what percentage of homeowners who were current or 30 
days late become 60 days delinquent on their mortgages. This is called the monthly default rate. Here we 
have prime, subprime, and other categories of borrowers, let's look at the subprime borrowers. When 
they are 140 LTV it is 6% a month! This isn't a year. It is a month! The guys who are 160 LTV, it is 8% a 
month. That means in a year they will have all defaulted, almost every single one of them. They are 
defaulting at an astronomical rate. Why are they defaulting? Because they would be crazy not to default ! If 
their loan Is 160% of the value of the house and it is a hard economic time, how can the parents tel! their 
children, you know: we are going to stop eating and do all kinds of other stuff to pay off our loan, when 
they could just walk away from their house and get a much cheaper house and save themselves 60,000 
dollars {assuming their house is worth $100,000)? They are not going to make that decision, so, in fact, they 
are defaulting. Of course homeowners who have equity In their houses do not default. Why would they, 
when they could sell the house and grab the equity? 



29 

The really interesting thing 

is that when these subprime homeowners default, the lender only gets back 25% of his loan. In our 
example, that means the lender would only get back $40,CK)0. One quarter of 160 is 40. Now, if the house 
is worth 100 and the loan is 160 and throwing the owner out of the house you can only get 40 back, why 
not cut the loan to 80? Tell the guy: you only owe 80? Then you get 80 back, because the guy will try to fix 
the house and sell it for 100 to make a profit, or he will realize he has got equity back in his house and he 
will pay the 80. Either way, it is better for the lender and also for the borrower. And the government pays 
nothing at all. So cutting principal, 1 think, is the only way to make all these underwater homeowners, who 
are not behaving properly anymore, behave properly. Reducing the principal is obviously good for the 
home owners, but it is also good for the lenders. This may strike you as paradoxical. But it is true, I 
mentioned earlier that I had helped start a hedge fund. We were unfortunately among the buyers of these 
subprtme securities. But I can tell you that we, as lenders, would love to see the loan, half the loan 
forgiven, because it the end it would save us money. Some people just want to punish these subprime guys 
and throw them out of their houses. But I do not agree that these subprime borrowers are necessarily bad 
people. You know, it is not their fault that the lender did not ask for more collateral, it was up to the lender 
to demand more money down, not up to the borrower. If a grocer wants to sell you something at half his 
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cost, are you to blame when he goes bankrupt? It is the grocer, the lender, who sets too low collateral. So 
why should we blame the borrower who is in the house? 

If you write down the principal to a little below the current value of the house, you are going to save the 
home owner and you are also going to save the lender. And the Government does not have to pay a penny; 
the lender should absorb the loss of principal. So if this is so good for everybody, why hasn't this 
happened? I can give a different explanation depending on whether the loan has been securitized, or held 
as a whole loan in some bank portfolio. I don't have time to talk about these reasons now; perhaps during 
the question period I can elaborate. But let me note that my hedge fund, which holds mortgage bonds that 
have been securitized, can't talk to the home owners. Only the Servicer of the deal can talk to the home 
owners and modify the loans. But they don't have any incentive to cut the principal. The Obama plan in 
fact, encourages them not to cut the principal. Maybe in questions I will explain why that is. It has to do 
with the fact that the Servicers are mostly all owned by the four biggest banks. 

The rest of the loans that are not securitized, most of them are held by the big banks. If these banks write 
the loans down from 160 to 80, they have to immediately recognize the 50% loss. They don't want to 
recognize the loss immediately, because they are trying to hide from the public that they might be 
insolvent. So they will not recognize the loss. Eventually they are only going to get 40 back, so the loan 
should only be worth 40 to them now, and exchanging something worth 40 for something worth 80 should 
be in their interest. But they can still mark the loan at 160, or close to that, because maybe the guy is still 
paying. Even though they know very well that, within a year, he is going to default and then they are going 
to get 40 back, they are not required any more to mark it at 40. Marking to market has been suspended. 
The desire to stay solvent in the short run, and so not jeopardize the government bailout package all the 
banks are getting, is worth more to the banks then getting 80 instead of 40 in the long run on their loans. 

The banks who are underwater behave the same way homeowners do who are underwater. I mean, why 
make home repairs if somebody is going to throw you out of your home eventually? Much better if you are 
an insolvent bank is to pay money out as dividends, or as bonuses, then to plow it back into the firm, if 
they don't have equity, they are not going to behave in the interest of themselves or the economy. Some 
people have taken to calling these underwater homeowners and banks zombies, because they live on but 
they act dead. To reduce the uncertainty in the economy we must resolve their debt positions. The choice 
should be between rushing them into foreclosure or bankruptcy, or else writing down their debts until they 
have positive equity. With the banks, we have to figure out some way that they should default on some of 
their lenders, instead of just getting the Government to subsidize them to keep paying all the lenders off. 

In summary, I think that the best way to prevent a future crisis is to monitor and limit leverage. If we have 
another crisis, or if we want to get out of this crisis, we must reverse the three symptoms of every crisis. 
The first order of business is always to rationally re-leverage the system. That means restoring moderate 
leverage everywhere, rather than leveraging a few small sectors to too high levels. The second order of 
business in a really bad crisis like the one we are in today is to restore people to life, these zombie home 
owners and banks, by cutting some of their principal. If they are going to default anyway, let us default 
them now in a rational way. And thirdly, the Government is going to actually have to pay some money to 
replace the lost optimistic capital. I am not saying everything is for free, the Government might decide, it 
has got to actually pump some money into a bank or into the housing sector or something like that. Ok, I 
see my time is up. 
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Introduction 

Chairman Moore, ranking member Biggert, and members of the committee. 

Among the factors that contributed to this recent financial crisis, there is no question that 
leverage was key. And the unwinding of this leverage contributed to the escalation of this crisis 
into the worst recession in 75 years, hurting Americans at all economic levels. 

I have spent more than 36 years at the Federal Reserve deeply involved in bank 
supervision, and it has been apparent to me for some time that our nation’s financial institutions 
must have firm and easily understood leverage requirements. Leverage tends to rise when the 
economy is strong as investors and lenders forget past mistakes and believe that prosperity will 
always continue. If we don’t institute rules now to contain leverage, another crisis is inevitable. 

My written testimony addresses the systematic increase in debt and leverage that has 
occurred in all major sectors of our economy over the past two decades. My comments today, 
however, will focus specifically on what occurred at the largest financial firms — which were the 
catalysts for this crisis. 

Leverage is the ability to use debt to build assets as a multiple of a firm’s capital base. 
The leverage at banking organizations has risen steadily since the mid-1990s, but was not 
immediately obvious because of the many different ways capital and leverage can be measured. 
In my judgment, the most fundamental measure of a financial institution's capital is to exclude 
intangible assets and preferred shares and focus only on tangible common equity — that is 
ownership capital actually available to absorb losses and meet obligations. Looking at tangible 
common equity, you see that leverage for the entire banking industry rose from $16 of assets for 
each dollar of capital in 1993 to $25 for each dollar of capital in 2007. More striking perhaps, 
this aggregate ratio was driven most significantly by the 10 largest banking companies. At these 
firms, assets rose from 1 8 times capital to 34 over the same period, and that does not include 
their off-balance sheet activities. 

These numbers, in my opinion, reflect two essential points. First, that based on capital 
levels, the 10 largest banking organizations carried fundamentally riskier balance sheets at the 
start of this crisis than the industry as a whole. Second, their greater leverage reflects a 
significant funding cost advantage. Not only is debt cheaper than equity, but their debt was 
cheaper than for smaller organizations because creditors were confident these firms were too big 
to be allowed to fail. 
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This was a gross distortion of the marketplace, providing these firms an advantage in 
making profits, enabling them to build size, and then, in the end, leaving others to suffer the pain 
of their collapse. This is not capitalism, but exploitation of an unearned advantage. And the list 
of victims is long, including families who lost homes, workers who lost jobs, and taxpayers who 
were left to pay the tab. 

This increase in leverage in the banking industry spread broadly to the other sectors of 
the economy, creating a general excess of credit growth over the past 10 years, especially among 
consumers. 

This economy-wide rise in leverage was based on the assumption that asset prices would 
continue to rise, especially those in housing. When prices fell and defaults and losses mounted, 
capital ratios that had been systematically reduced over time proved grossly inadequate. To 
illustrate, suppose the 10 largest banking organizations had been required to confine their 
leverage to a historically more reasonable level of$15 of tangible assets for every dollar of 
tangible common equity rather than the $34 they had. Under this historically limit, they would 
have been forced to hold an additional $326 billion of equity, 125 percent more than they 
actually had, to absorb potential losses, or they could have cut back on their growth by nearly $5 
trillion, or more likely, some combination. 

The point is that institutions got away from the fundamental principles of sound 
management. And those institutions with the highest leverage suffered the most. Financial panic 
and economic havoc quickly followed. The process of deleveraging is underway, rebuilding 
capital has begun, but during this rebuilding loans are harder to get, which is impeding the 
economic recovery. 

With this very painful lesson fresh in our minds, now is the time to act. 

I strongly support establishing hard leverage rules that are simple, understandable and 
enforceable and that apply equally to all banking organizations that operate in the United States. 
As wo saw in the years before the crisis, leverage tends to rise during economic expansions as 
past mistakes are forgotten, and pressure for growth and higher return on equity mounts. 
Straightforward leverage and underwriting rules require bankers to match increases in assets with 
increases in capital and prevent disputes with bank examiners over “interpretations” of the rales. 
As a result, excess is constrained, and a countercyclical force is created that moderates booms 
and forms a cushion when the next recession occurs. 



292 


I firmly believe that had such rules been in place, we would have been spared a good part 
of the tremendous hardship the American people have gone through during the past two years. 

Critics of more conservative capital ratios say this will restrict growth. Yes, it will. The 
success of the U.S. economy is not the result of the size of financial institutions but the strength 
of the financial system. I would be pleased to answer your questions. 
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Introduction 

Chairman Moore, ranking member Biggeit, and members of the committee. Thank you for 
the opportunity to testify at this timely hearing. 

The financial panic of 2008 created the worst recession since the i930s, sending 
unemployment soaring to 10 percent and dramatically changing the landscape of our financial 
system. While many factors were responsible for creating this crisis, there is no doubt that 
excessive debt and leverage was a major contributor. 

Leverage, the ability to use debt to build assets as a multiple of a firm’s capital base, is a 
double-edged sword. Credit is obviously essential to an economy’s growth and prosperity. But 
when a tower of debt is built on a foundation of weak capital, the inevitable outcome is a collapse 
and loss of national wealth. 

Following this most recent crisis, lawmakers and regulators are examining the issues of 
debt, leverage and financial strength. We are at a crossroads. The country must again review and 
define an acceptable leverage profile for our economy and specifically for financial institutions. 
Defining leverage standards too tightly inhibits growth. Defining them too loosely invites excess 
risk and crisis. 

My views on this topic are based on 36 years of broad experience in the Federal Reserve. 
As head of bank supervision for the Federal Reserve Bank of Kansas City in the 1980s, I saw the 
damage caused nationally and locally by excessive leverage and bank failures — both small and 
large. As President of our Bank over the past 1 8 years, I’ve witnessed the anguish of individuals 
and businesses as they struggled to manage the downside effects of too much leverage. 

Trends 

Over the past two decades there has been a systematic increase in debt and leverage within 
the United States, involving all major sectors of the economy. The charts I have included with my 
statement show asset-capital and debt-income ratios increasing annually across all sectors, rising to 
levels well above long-mn trend lines. In hindsight most agree this build up was excessive and the 
markets and the regulators should have seen the crisis coming. But they didn’t. 

There are three components that we must look at in judging the safety of any level of 
leverage: the quality of assets, the quality of capital and the amount of capital. While asset quality 
is important, it is the quality and amount of capital that gets a company through unexpected asset 


1 



295 


problems encountered during the course of business. For that reason, I will focus my attention here 
on the quality and amount of capital. 

Stockholder tangible common equity is the strongest form of capital. It is immediately 
available to meet creditor obligations and absorb losses. Fundamentally, this is what defines a 
meaningful measure of leverage. Other measures of capital include different hybrid debt 
instruments or intangibles that attempt to account for potential value and future earnings. For 
example, goodwill is an intangible that is not immediately available and evaporates quickly when a 
firm encounters asset problems. Trast preferred stock is a hybrid-debt instrument that carries cash 
flow demands over the life of the instrument. Thus, I measure leverage as a firm’s total tangible 
assets measured against tangible common equity. 

The leverage at banking organizations has been rising steadily since the mid-1990s. The 
increase, however, is not immediately obvious because of the different ways capital and leverage 
can be measured (Chart 1), For example, in 2007 just before the crisis began, leverage for all 
banking organizations based on total equity capital, which includes common equity, perpetual 
preferred stock, and goodwill and other intangible assets, was the same as it was in 1993, $13 of 
assets for each dollar of capital. 

The story is quite different when you focus on tangible common equity by excluding 
perpetual preferred stock and goodwill and other intangible assets. Tangible total assets rose from 
16 times tangible common equity in 1993 to a multiple of 25 in 2007. The increased reliance on 
lower quality capital in recent years is clearly seen by the large gap among the various leverage 
measures in recent years as compared to the early 1990s when all the measures were about the 
same. 

Moreover, a closer examination of the distribution of leverage across firms of different 
sizes shows that almost all of the increase in leverage is due to the largest banking organizations 
(Chart 2). For the 10 largest banking companies, leverage based on tangible common equity almost 
doubled from 18 in 1993 to 34 in 2007, and this doesn’t include their off-balance sheet activities. 
For the rest of the industry, leverage rose from 14 to just 17 (Chart 3). I would also note that for 
broker-dealers, which are an increasingly important source of credit through the shadow banking 
system, financial leverage rose from 13 in 1992 to 47 in 2007 (Chart 4). 

As a result, with twice as much leverage as all other banking organizations, the 10 largest 
had much riskier balance sheets at the start of the crisis. The much higher leverage and greater risk 
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exposure of the 1 0 largest firms clearly indicates that they had a significant funding cost advantage 
over all other organizations, and their creditors believed tliey had less exposure to losses. 

This increase in financial sector leverage fueled a significant growth of debt in the 
nonfinancial sector of the economy and, as it turned out, led to a general excess of credit growth 
over the past 10 years (Chart 5). Bank lending rose from 39 percent of gross domestic product 
(GDP) in 2004 to 47 percent by the end of 2007, and that figure excludes the rapid growth in credit 
from the shadow banking sector and the GSEs, Fannie Mae and Freddie Mac. While bank loans 
relative to GDP have declined since 2008, it remains well above the long-term trend. 

The increase in leverage and debt was most prominent in the consumer sector. Consumer 
debt as a percent of personal income generally has been rising since the 1950s (Chart 6). However, 
it began a rapid acceleration in 2000, rising from 76 percent to 1 10 percent by the end of 2007. 

Nonfinancial business borrowing relative to nominal GDP also has followed an upward 
trend since the 1950s (Chart 7). During this most recent expansion, it has increased from 77 
percent in 2004 to 89 percent at the end of 2007. 

Finally, and no less importantly, the federal government deficit is at record levels and the 
current trend is unsustainable (Chart 8). The increase over the past two years is due partly to the 
automatic stabilizers that come in to use during a recession and to additional fiscal actions taken to 
restart the economy. These temporary actions will add to an already heavy burden of various 
programs that have sharpened the upward trend with no obvious end in sight. 

Effects 

Given the levels of leverage in the economy, no one should have been surprised at the 
collapse triggered by the housing bubble bursting in 2006 and the rise in subprime mortgage 
defaults in 2007. 

When housing prices fell, many discovered that they had taken on more financial risk than 
they previously assumed and more than their capital levels could support. The institutions with the 
highest leverage suffered the most, and, as it turned out, these were some of the largest institutions 
in the world. Financial panic quickly followed. 

What started as a Wall Street panic soon created regional distress and finally Main Street 
suffering. And just like the largest institutions, the regional and community banks that were most 
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leveraged, were most likely to fail. The wave of losses, consumer foreclosures and business 
failures infected every element of the economy. 

The deleveraging process commenced as highly-leveraged financial institutions, working 
with highly-leveraged consumers and business, had insufficient capital to withstand the financial 
blows. Increasing numbers of homeowners were unable to keep up with their mortgage payments, 
leading to higher defaults. Mortgage defaults, in turn, sharply lowered the values of mortgage 
securities held by financial institutions. These losses led banks to attempt to reduce their leverage, 
which required rebuilding tangible capital and reducing total assets - thus reducing loans. This 
placed downward pressure on asset values, losses worsened and the vicious cycle of deleveraging 
worsened. Homes and businesses were lost to foreclosure and liquidation, while unemployment 
climbed. 

The large increases in leverage over the past decade have wrecked havoc on our economy 
and are responsible for the sluggishness of our recovery. Strong economic growth simply cannot 
occur if consumers and businesses must focus on rebuilding balance sheets instead of on 
increasing spending, production and hiring of new workers 

Once again we have learned that the double edged sword of leverage is a pro-cyclical 
weapon. 

Constraining Leverage 

Today, the largest financial firms are showing a solid recovery. Regional and community 
banks continue to show stress but problems may have peaked as they have worked to reestablish 
stable capital and leverage levels. The market appears to be correcting and leverage based on high 
quality capital is returning to more historic norms. In time credit will once again expand and the 
economy will improve. But it won’t be quick or easy. Therefore, we must now turn to actions that 
will prevent the impulses of consumers, businesses, and financial institutions from assuming ever 
more leverage as the expansion becomes a boom. If we take action now, then when the next 
economic correction occurs there will be less devastation to our economy. If we don’t change 
policy now, then this crisis will be remembered only in text books and leverage will rise again and 
lead to another crisis. 

1 strongly support establishing hard leverage rules tliat are simple, understandable and 
enforceable and that apply equally to all banks and bank holding companies that operate in the 


4 



298 


United States. As we saw in the years leading up to the current crisis, leverage tends to rise during 
economic expansions as investors and lenders forget their past mistakes and believe that prosperity 
will continue with no end in sight. Straightforward leverage and underwriting rules are not 
procyclical, so that as the economy expands and heats up, bankers must match increases in assets 
with increases in capital, which constrains reckless growth. Thus, such rules would serve to limit 
growth beyond a prudent level by creating a counter-cyclical force that moderates booms and 
provides a cushion to bank losses when the next recession occurs. 

For an example of the power of a hard leverage rule, consider the impact on assets and/or equity of 
restricting bank holding companies to holding no more than $15 of tangible assets for every $1 of 
tangible equity capita! (Chart 9). As I noted, at the end of 2007, the 10 largest bank holding 
companies held $34 of tangible assets for every $1 of tangible equity capital. If the maximum 
leverage ratio was 15:1, these companies would have had to reduce their assets by $4,9 trillion (56 
percent), increase their tangible common equity by $326 billion (125 percent), or some 
combination of the two. 

Simple rules also provide examiners with the tools they need to prevent leverage from 
rising and underwriting standards from declining. Without hard rules on leverage ratios and 
lending standards, bank examiners were disadvantaged in taking actions on rising leverage and 
declining loan-to-value ratios because bankers could correctly claim they were following 
supervisory guidance on capital levels, and their loan problems were very low, while profits were 
strong. 

Finally, the rise in leverage in the last cycle was facilitated by the complexity of 
international risk-based-capital requirements. In particular, the Basel I risk-based capital standards 
in place leading up to the crisis provided very crude measures of asset riskiness, which 
increasingly underestimated risk as asset markets deteriorated. Banks also could arbitrage capital 
standards and raise their risk-based capital ratios by shifting assets to favorably treated off-balance 
sheet vehicles or exchanging assets such as prime mortgages for “lower risk” subprime mortgage- 
backed securities. The Basel II risk-based standards, which we were starting to phase in, would 
have enabled an even greater amount of leveraging to occur. These standards, which allow banks 
to use model-based risk estimates for many types of assets, actually suggested banks were holding 
too much capital in the months leading up to the crisis. 
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Chart 1 
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Source: FR Y9-C, End of Year 


Note: Tangible assets/tangible common equity is calculated as total assets less goodwill and other intangible 
assets divided by equity capital less perpetual preferred slock, goodwill and other intangible assets. Tangible 
assets/tangible equity is calculated as total assets less goodwill and other intangible assets divided by equity 
capita! less goodwill and other intangible assets. Total assets/Total equity capital is calculated as total assets 
divided by total equity capital. 
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Chart 2 



Source: FR Y9-C, End of Year 

Note: Tangible assets/tangible common equity is calculated as total assets less goodwill and other intangible assets 
divided by equity capital less perpetual preferred stock, goodwill and other intangible assets. Tangible 
assets/tangible equity is calculated as total assets less goodwill and other intangible assets divided by equity capital 
less goodwill and other intangible assets. Total assets/Total equity capital is calculated as total assets divided by 
total equity capital. 
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Chart 3 



Source: FR Y9-C, End of Year 

Note: Tangible assets/tangible common equity is calculated as total assets less goodwill and other intangible assets 
divided by equity capital less peipetual preferred stock, goodwill and other intangible assets. Tangible 
assets/tangible equity is calculated as total assets less go^will and other intangible assets divided by equity capital 
less goodwill and other intangible assets. Total assets/Total equity capital is calculated as total assets divided by 
total equity capital. 
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Chart 4 

Security Broker and Dealers Financial Leverage 
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Source: Board of Governors Z. 1 ~ L. 1 29, quarteriy data, not seasonally adjusted. 
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Chart 8 



Source: Board of Governors, Z.l - L.i06, quarterly data, not seasonally adjusted; Bureau of Economic Analysis, 
NIPA Table 1 . 1 .5., quarterly data, seasonally adjusted. 

Note: Federal government debt burden is federal government liabilities divided by nominal GDP. The Federal 
government liabilities are calculated as credit market instruments, trade payables, insurance reserves, and 
miscellaneous liabilities. 
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Chart 9 

Top 10 BHC*s - Reduction in Assets or Additional Tangible 
Common Equity to Achieve 15:1 Leverage Ratio 



Source: FR Y9-C, December 2007 

Note: Tangible assets is total assets less goodwill and other intangible assets. Tangible common equity (TCE) is 
total equity capital less perpetual preferred stock, goodwill and other intangible assets. 
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GREETING 

Chairman Moore, Ranking Member Biggeit, £uid Committee Members, thank you for the 
opportunity to testify in front of the House Financial Services Oversight and 
Investigations Subcommittee on Addiction to Debt and Leverage. I am David A. Walker, 
the John A. Largay Professor in the McDonough School of Business at Georgetown 
University. I represent only myself. My summary bio is attached to my written testimony 
as an appendix. You surely should not be subjected to my full academic resume. 

CONCLUSIONS 

I would like to urge the Committee to enhance competition among financial markets and 
institutions. Large firms that are managing their risk effectively are not necessarily too 
big, and our economy needs their services. It is the mismanaged firms that needed greater 
regulation - and some of them created the financial crisis and have already failed. 

Abuses included institutions taking unreasonable risks in investing and lending, rating 
agencies not being sufficiently independent, consumers borrowing more than they could 
possibly repay, lenders making “NO DOC” loans, and government spending at levels that 
increased the fiscal deficit to 1 1 percent of GDP. There is blame for the financial crisis 
for every segment and almost every participant in the U.S. economy. 

Three definitive recommendations I would like to offer the Committee are: the Office of 
Thrift Supervision be merged into the Office of the Comptroller of the Currency as soon 
as possible; small, insured depository institutions not be subjected to additional capital 
restrictions; and the FDIC be assigned the responsibility for consumer financial 
protection without creating a new agency and an additional bureaucracy. 

INTRODUCTION 


Background 

I have developed my testimony in four segments: consumer debt; financial institutions 
leverage; corporate debt, and public debt. I will address several issues concerning 
financial reform where I hope to contribute some innovative ideas. 

Assistance 

I would like to acknowledge the assistance I have received with this testimony from 
several people. They are: my friend and co-author Dr. Thomas Durkin, formerly senior 
economist with the Board of Governors of the Federal Reserve; my son. Dr. Matthew 
Thayer Billett, the Henry B. Tippie Research Fellow and tenured full professor in the 
Tippie College of Business at the University of Iowa; my Georgetown research colleague 
Professor Keith Ord, and three premier Georgetown undergraduate students - Reilly 
Davis, Max Gaby, and Christina Hunt. These students are co-authors with me on 
scholarly research with me, and they are here today. 
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CONSUMER DEBT 

Consumer Credit 

For the record, I am submitting a copy of a forthcoming, peer reviewed study on “Long 
Run Credit Growth in the U.S.,” which I have co-authored with Dr. Durkin and Professor 
Ord. The issue we analyzed was how levels of consumer and mortgage credit and debt 
have changed over the past 60 years. The media regularly proclaims that consumer debt 
is out of control. One expression of concern was in the series entitled “The Debt Trap,” 
published in the New York Times from August 2008 to January of 2009. 

There is a long term trend toward higher nominal debt levels. Borrowing by households 
grew sharply in the cyclical expansions of the past few decades. Total non mortgage 
consumer credit outstanding increased more than ten fold over the period 1975-2006 and 
approximately tripled in real terms. 

Dr. Durkin, Professor Ord and I have shown that aggregate real consumer credit, 
adjusted for price changes and excluding mortgage credit, has increased at virtually the 
same annual rate as real U.S. disposable income over the past 60 years. When 
adjustments are included for changes in consumer prices, the percentage change in 
consumer credit outstanding virtually equals the percentage change in real disposable 
income (0.97). This includes consideration for unemployment and long-term interest 
rates. This result is consistent with 1957 estimates offered by Alain Enthoven, whom 
some of us remember as one of the McNamara Pentagon whiz kids in the earlyl960s. 

Mortgage Credit. 

These conclusions with regard to consumer credit are very different from the experience 
with mortgage credit. Many consumers levered their housing purchases by accepting 
mortgage credit far beyond their ability to repay. Mortgage lenders often made “NO 
DOC” loans, requesting almost no documentation to measure borrowers’ ability to pay 
their obligations. There have been reports that the mortgage interest would be 
approximately 50 percent of a borrower’s income, and the same borrowers had 
substantial other credit obligations. 

Much of the recent consumer credit crunch has been caused by what I consider to be 
irresponsible mortgage lending and the unreasonable assumption that there would be no 
finite limit to which housing prices would rise. Perhaps, the best treatise on the subject 
was written by the late Federal Reserve Governor Edward M. Gramlich, Subprime 
Mortgages: America’s Latest Boom and Bust , published by The Urban Institute. 
Governor Gramlich warned about the danger of subprime lending for approximately five 
years before other public policy makers took the issue seriously. 

Some people have incorrectly blamed adjustable rate mortgages for the mortgage credit 
crisis. Adjustable rate mortgages allowed many legitimate borrowers to purchase a home 
they might otherwise not have been able to purchase. The problem was the high reset 
rate, often well above market rates, when the reset was required on subprime loans and 
the borrower had no equity in the property and no alternative, except to accept a high 
reset rate or default. 
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I believe one of the greatest problems in the housing crisis was the “supervision” by the 
Office of Thrift Supervision. The failures of IndyMac and Washington Mutual were 
failures by institutions supervised by the OTS, and some have argued that if these thrift 
holding companies had been supervised by the Fed instead of the OTS, the results could 
have been somewhat different. This would be just one more of many examples where the 
independence of the Federal Reserve is essential. 

Some stipulations of the deregulation legislation in 1980 gave savings and loans new 
powers to make short term consumer and commercial loans and to adjust the interest rates 
on mortgages to market rates. The risk profiles in the next section suggest that these 
changes, three decades ago, did not solve many of their difficulties. 

I am a strong proponent of merging the OTS into the Office of the Comptroller of the 
Currency, and I would urge this Committee and the Congress to pass a separate bill to 
accomplish this long before you complete the complex regulatory reform legislation. The 
recent experiences with IndyMac and Washington Mutual seem, to me, to suggest that in 
its current form, the OTS has many of the same problems that the Federal Home Loan 
Bank Board had as a thrift regulator. 

FINANCIAL INSTITUTIONS’ LEVERAGE 
The Financial Crisis and TARP 

The financial crisis introduced the American public to the activities of many uninsured 
financial institutions that operated with much greater risk than was realized. The insured 
depository institutions are, in many ways, very different, from the investment banks and 
insurance firms. To save the U.S. financial system, it was deemed essential by most 
experts that the Congress and the Treasury needed to provide temporary support, while 
the risks and often unsavory behavior was analyzed. 

I believe that the TARP commitment was essential. Philosophically, many are hesitant to 
bail out any financial institution or any firm that is in jeopardy, and I generally agree with 
that view. Going forward, I argue that no firm, nor any institution should expand to the 
extent that it would be Too Big To Fail. The goal should be for financial regulators to be 
empowered and prepared to deal with large institutions that have financial difficulties 
before their difficulties suggest that they might fail. 

Mark Flannery (2010) has proposed a system that would require large banks to hold debt 
instruments in the form of Contingent Capital Certificates that would automatically 
convert to bank equity, if the market value of a large batik’s equity fell below an 
established threshold. This would eliminate regulatory delays and negotiations when a 
bank might be in jeopardy. Establishing the threshold as a function of the market value of 
a bank’s equity would provide a daily valuation about whether the debt Certificates 
would need to be converted to capital. 

Max Gaby and I have a paper on “Impacts of TARP on Financial Institutions” that I 
would like to include in the record for these hearings. We believe that insolvency for any 
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of the four largest U.S. commercial banks during the financial crisis could have virtually 
destroyed the U.S. financial system and would have had serious detrimental effects on 
global financial markets. These four banks dominate much of the U.S. banking system as 
sources of short-term capital and represent almost 40 percent of American total bank 
assets. Max and I completed bank stress tests using publicly available data to show the 
vulnerability of the four largest banks. Our results were consistent with the confidential 
Federal Reserve Supervisory Capital Assessment Program. 

It is surely true that some of the TARP funds will never be repaid, but I believe the cost, 
compared to the potential cost of a single failure of a very large bank, had to be accepted. 
It was a short-term, not a long-term solution. It is my opinion that our economy would be 
rebounding much more slowly than it has if we had not implemented the TARP program. 
We should not forget that the Dow Jones Industrial Average has rebounded from 7,609 to 
approximately 1 1,000 in the 13 months since March 31, 2009 

Financial Institutions’ Debt. Equity, and Risk 

The debt and leverage experiences of our insured depository institutions can be examined 
via simple risk ratios. Table 1 provides three ratios that reflect various aspects of 
financial risk for commercial banks and savings and loans, separated into two size 
categories for institutions with assets above and below $1 billion. The 29 quarterly 
observations from December 2002 through December 2009 are readily available from the 
FDIC web site ( www.fdic.gov J. 

The first four columns in Table 1 provide the means, standard deviations (S.D.) and the 
ratio of the mean to the standard deviation for each group of institutions. (With an 
adjustment for the number of observations, which would reduce the S.D., the third 
number would become a t-statistic). When comparing the ratios for two groups of 
institutions, if the mean for the first group (Y) is larger than the mean for the second 
group(X), the first group is deemed to be more risky [(Y-X) > 0]. 

The first ratio measures the proportion of Tier 1 Capital that supports their nondepoit 
liabilities. These liabilities are portions of an institution’s obligations that could most 
easily create serious risk. Insured deposits are not risk free, and they do represent a moral 
hazard to the financial system, but competitive markets, along with FDIC insurance, 
pretty well determine the pricing and values of these liabilities. 

The calculations for risk ratio 1, [(Liabilities - Deposits)/Tier 1 Capital], show: 

large banks and large S&Ls are similar (column 5); 
small S&Ls are more risky than small banks (column 6); 
large banks are more risky than small banks (column 7); 
large S&Ls are more risky than small S&Ls (column 8). 

Large banks and S&Ls are the ones that require the greatest risk monitoring. 
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The second ratio shows that only the large banks have a sufficient amount of derivatives 
to warrant serious concern. Thus, regulations that are deemed necessary for derivative 
products for insured depository institutions do not need to apply to many institutions. 

The third ratio is the primary consideration in the Basel Capital Standards. In each case, 
the mean Tier 1 Capital Ratio of Risk Weighted Assets exceeds the standard deviation. 

By size, large banks hold less Tier 1 Capital than S&Ls (columns 5 and 6) and small 
institutions hold more Tier I Capital than large institutions (columns 7 and 8). 

Regulatory Action 

I would like to offer the Committee and your colleagues’ my experience at the FDIC 
years ago, when the Department of Energy was established. I would urge you NOT to 
create a new government agency for consumer financial protection. Please consider 
placing the responsibility with the FDIC. As an independent agency, with separate budget 
authority, many necessary consumer protection systems already in place, and an existing 
consumer affairs department, the FDIC is ideally suited to implement the consumer 
financial protection that the Congress deems necessary. 

Another government bureaucracy is not what consumers need. When the Department of 
Energy was formed, employees who already had government status, and could be 
transferred, were offered financial incentives to move the Energy Department. The 
incentives were perverse because employees who accepted offers were often people who 
were not well regarded in their current agencies and had few prospects for promotions or 
greater responsibility. 

Balancing Demands 

Depository institutions have faced a confusing environment during the financial crisis. 
They have been urged to reduce their risk and prepare for large loan losses. In response, 
the institutions reduced lending until very recently. However, they have been urged to 
lend or to be cooperative with borrowers in financial difficulty to support the economic 
recovery, while they have been admonished to control, or even to reduce, their risks. 

CORPORATE DEBT 

For 2000-2009, private sector debt and leverage, increased for large and small firms. The 
Federal Reserve Flow of Funds Data provide total corporate debt, separated by long-term 
and short-term liabilities by organizational form — nonfarm nonfinancial corporations 
(Zl, B102) and nonfarm noncorporate business (Zl, BIOS). 

Table 2, for the decade, the ratio of total debt to assets for large and small firms averaged 
49.0 and 43.5 percent, respectively, across the 40 quarters. These percentages reflect 
substantial differences by firm size in ability to attract debt. When total debt as a ratio to 
assets is separated by short and long term commitments, small firms depended on short 
term debt to a much greater degree (28.0 versus 16.5 percent) and corporations had more 
long term debt (32.5 versus 15.4 percent). 
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TABLE 1. RISK RATIOS FOR INSURED DEPOSITORY INSTITUTIONS 


Ratio 1: (Liabilities - Deposits) / Tier 1 Capital 


1 

2 

3 

4 

5 

6 

7 

8 


Large 

Banks 

Small 

Banks 

Large 

5&Ls 

Small 

S&U 

Large Banks 
- Large S&Ls 

Small Banks - 
Small S&Ls 

Large Banks - 
Small Banks 

Large S&Ls - 
Small S&Ls 

Mean 

3.59 

0.85 

3.52 

1.25 

0.07 

-0.40 

2.74 

2.27 

S.D. 

0.38 

0.06 

0.54 

0.07 

0.42 

0.03 

0.35 

0.50 

Mean /S.D. 

9.50 

14.63 

6.46 

18.00 

0.17 

-13.43 

7.78 

4.53 


Ratio 2: (Notional Value of Derivatives) / Tier 1 Capital 


1 

2 

3 

4 

5 

6 

7 

8 


Urge 

Banks 

Small 

Banks 

Large 

S&U 

Small 

S&U 

Laige Banks 
- Urge S&Ls 

Small Banks - 

Small S&U 

Urge Banks - 
Small Banks 

Urge S&U - 
Small S&U 

Mean 

201.78 

0.11 

0.13 

0.03 

201.65 

0.08 

201.67 

0.10 

S.D. 

44.22 

0.04 

0.07 

0.02 

44.25 

0.03 

44.19 

0.07 

Mean / S.D. 

4.56 

2.78 

1.87 

2.04 

4.56 

2.55 

4.56 

1.43 


Ratio 3: Tier 1 Capital / Total Risk Weighted Assets 


1 

2 

3 

4 

5 

6 

7 

8 


Large 

Banks 

Small 

Banks 

Large 

S&Ls 

Small 

S&U 

Large Banks 
- Urge S&Ls 

Small Banks - 
Small S&Ls 

Urge Banks - 
Small Banks 

Large S&U - 
Small S&Ls 

Mean 

9.56 

13.37 

14.13 

17.20 

-4.57 

-3.83 

-3.81 

-3.07 

S.D. 

0.53 

0.26 

1.36 

0.52 

1.47 

0.29 

0.66 

1.29 

Mean /S.D. 

18.08 

51.31 

10.37 

33.36 

-3.10 

-13.39 

-5.77 

-2.37 


Large banks and S&Ls have total assets over $1 billion. Small banks and S&Ls have total 
assets under $J billion. Columns 5-8 are differences. 


TABLE 2. BUSINESS DEBT RATIOS 


Corporations 
Small firms 


Total 

debt/assets 

49.0% 

43.5% 


long term 
debt/assets 
32.5% 
15.5% 


short term 
debt/assets 
16.5% 
28.0% 


The debt/asset ratio increased for small firms over the decade. Corporate debt levels 
peaked in 2002 and declined through most of the rest of the decade until the recession 
began at the end of 2007. 


The inverse of these debt ratios is the ratio of equity to total assets. Through the decade, 
small firms’ equity ratios decreased, while large corporations’ equity ratios increased 
until the 2007 recession, when their equity ratios declined. 
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Through the decade, small firms’ riskiness increased. This is particularly important for 
these firms because they have very limited access to capital markets. This is the 
experience that has been exhibited by many bankruptcies of small firms during the 
current recession. Moreover, as unemployment increased, debt ratios (total, short-term, 
and long-term) increased and equity ratios declined. 

When estimating the slope coefficients (b and c) for 

DEBT/ASSETS =a + bU + cREC 

U represents unemployment and REC indicates whether or not it was a recession quarter. 
The coefficient of unemployment, b, is positive, and highly significant for large and small 
firms with long term as well as short term debt. The recession coefficient, c, is significant 
for short-term debt levels for corporations as well as small firms. Small firms increased 
their long term debt (often mortgage debt), when their equity declined, during recessions. 
Many small firms virtually exist on an entrepreneur’s borrowing on their primary 
residences via first mortgages and home equity loans. 

The sensitivity of the debt ratios to unemployment is much greater for small than large 
business. The differential is at least 20 percent for every tabulation. 

These results indicate that the riskiness for small firms has increased, and equity 
declined, during the past decade. This has serious consequences since small businesses 
employ 51 percent of the U.S. domestic work force and produce the same percentage of 
the non farm private gross product according to the U. S. Small Business Administration. 
Moreover, in the past 15 years, 64 percent of new American jobs were created by small 
firms (Gramigna, 2009, page 9). 


US PUBLIC DEBT 

Fiscal Deficits 

The U.S. aggregate fiscal debt has increased dramatically since World War II under both 
Republican and Democratic administrations. When it is committing financial support to a 
country, the IMF usually establishes a five percent country target maximum fiscal deficit 
- GDP ratio before funds can be released. 

The European Union requires its members to maintain fiscal deficits below three percent 
of GDP. These targets have been difficult to achieve during the current global financial 
crisis. For 2010, fiscal deficits as a percentage of GDP are projected to be 11.1 for the 
U.S., with similar ratios for much of industrialized Europe. The ratios are about half this 
size for most emerging market countries with limited capital markets. (The Economist . 
May 1, 2010, page 98). 

The graph below shows the percentages by which U.S. fiscal deficits have differed from 
three percent as a ratio to GDP (FDY3PER) since 1997. 
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A corollary to constraining a country’s fiscal deficit limits aggregate debt (cumulative 
deficits). Annual debt service is a major annual fiscal expense for a country with a high 
debt level, even if one year’s fiscal budget were balanced. The European Central Bank 
has adopted a country debt target of 60 percent of GDP, in addition to a maximum annual 
fiscal deficit ratio of three percent. 

U.S. federal government spending has already increased the 2010 fiscal deficit to 
approximately 1.2 trillion dollars to an aggregate debt level, expected to exceed $14 
trillion (approximately equal to GDP). At an average long run interest rate of 5 percent, 
the $700 billion annual cost of financing this debt would exceed 60 percent of all U.S. 
federal annual individual plus corporate income tax receipts. 

Some economists favor allocating the TARP repayments to other public sector programs 
to try to reduce unemployment, rather than paying off the additional debt incurred to fund 
TARP. This could be inflationary. Your Committee surely knows the opinions of budget 
director Peter Orszag whose policy studies with William Gale (Gale and Orszag, 2002 
and 2005) argue that larger fiscal deficits lead to rising long-term interest rates, which 
agree with a multitude of other studies. 

Policy Models 

In the mid 1950s, Professor A. W. Phillips developed a theoretical model to test how 
fiscal deficits (FD) would fluctuate with differences in actual and full employment output 
(GDP actual - GDP full). I have applied this model to a number of different cases. For 
the US, since 1997, the fiscal deficit has varied inversely with the difference between 
actual and full employment output. When actual GDP was below full employment GDP, 
there have been larger fiscal deficits, which stimulate the economy and move aggregate 
output towards full employment output. When actual GDP exceeded full employment 
GDP, fiscal deficits were reduced, probably as a result of larger tax receipts. This is part 
of a research project that is in progress. 

We need to reduce U.S.deficits, or it is highly likely that we will have serious inflation. 
There are areas where spending can be reduced and some tax deductions may warrant 
reduction or elimination. I urge the Subcommittee to do everything possible to avoid any 
burdensome regressive taxes, like a flat tax, to deal with the U.S. fiscal deficit. 
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FIGURE 1. U.S. FISCAL DEFICIT MINUS 3 PERCENT 



THANK YOU 

Thank you for this opportunity to meet and speak with you. I would be pleased to attempt 
to answer any of your questions and to provide further information to the Committee. As 
my students can tell you, I am a strong believer in answering “I don’t know” to at least 
some of the complex economic questions we are facing in our current volatile, uncertain 
economic environment. 
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John A. Largay Professor 
The McDonough School of Business 
Georgetown University 
Washington, DC 20057 
Phone: 202-687-4582 Fax; 202-333-0835 
walkerd@georgetown.edu 


Background 

Dr. David A. Walker is the John A. Largay Professor and director emeritus of the Capital 
Markets Research Center, which he directed for 17 years at Georgetown University. He 
was recently elected to membership in the Cosmos Club. The Israel Council on Higher 
Education selected him as a member of their business school quality assessment team 
for the Israel Council on Higher Education. Dr. Walker is currently a board member for 
the George Town Club and the Georgetown University Student Credit Union. He 
chaired the Governing Board for the Credit Research Center for eight years. His 
biography appears in recent and many previous editions of Who's Who in America, 
Who's Who in the East, and Who's Who in Finance and Industry. 

Dr. Walker served two terms as chair of the Board of Trustees and is past president of 
Financial Management Association International, representing 4700 academics and 
practitioners. He has served as Executive Editor of the Journal of Financial Research, 
Co-editor of the Journal of Small Business Finance, and an editorial board member for 
seven finance journals. 

Dr. Walker joined the Georgetown faculty in 1980, after serving as Director of Research 
for the Office of the Comptroller of the Currency and Financial Economist for the 
Federal Deposit Insurance Corporation. He served as Associate Dean for the 
Georgetown Graduate MBA and MS Tax Programs during their initial accreditation, and 
he has chaired many search committees and academic committees during his 28 years 
at Georgetown. Previously he taught at Northwestern University, the Pennsylvania 
State University, the George Washington University, and Iowa State University, where 
he earned his Ph.D. and Master’s degrees in quantitative economics. 

Dr. Walker’s special expertise is developing quantitative analyses to represent financial 
and economic situations using sample and population data. He has applied this 
expertise to a variety of research questions, consulting opportunities, and legal issues. 

Research 

Dr. Walker has published seven books and monographs, 55 scholarly, peer-reviewed 
articles, and presented many research and policy studies at professional meetings. The 
topics include financing and operations of global and domestic financial service firms, 
financing small companies, mutual fund performance, trade credit demand and supply, 
and monetary and fiscal policies for emerging market economies. His recent published 
papers are: ’’Long-Run Credit Growth in the U.S," Journal of Economics and Business, 
“Presidential Election Forecasts,” The Forum, “Impacts of Bank Acquisitions on 
Shareholder Returns” in Bank Accounting & Finance, "Predicting Presidential Election 
Results” in Applied Economics, and “Emerging Markets’ Deficits, Privatization, and 
Interest Rates” in Economia Internazionale. 
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Teaching and Lectures 

Professor Walker teaches a variety of courses on global financial markets and 
institutions, applied macro-economics, and managerial economics. At various times he 
has taught courses in management science, micro-economics, mathematical 
economics, and statistics. He has also lectured and conducted courses in Australia, 
China, Estonia, Hungary, India, Japan, Poland, Singapore, and Thailand and was 
previously selected for a Fulbright Award in India. Dr. Walker recently testified in front of 
the House Committee on Small Business concerning small business credit costs and 
supply. 

Consulting 

Dr. Walker is currently a consultant to the World Bank, the Promontory Financial Group 
and Nathan Associates. He has served as consultant to the World Bank, the U.S. 
Department of the Treasury, the U.S, Small Business Administration, and numerous 
companies. For the World Bank, Dr. Walker is currently involved in a project on 
contracting public services to the private sector in The Philippines and previously he and 
several colleagues developed models to identify factors that would lead to successful 
ventures for new firms in emerging markets. Dr. Walker was a member of a blue ribbon 
commission to review the Treasury's efforts to implement of electronic processing and 
payments options for Treasury Bill accounting and to reduce paper processing and 
bookkeeping. 

Dr. Walker has analyzed trade credit availability and demand for the U.S. Small 
Business Administration (SBA). He also developed cases for state and local 
governments’ delineating their experiences contracting services with the private sector. 
Dr. Walker created the SBA proposal for a small business loan guarantee program with 
a secondary capital market. He has published studies on financing small firms through 
venture capital, informal investment, trade credit, and bank credit. 

Dr. Walker’s consulting work with Nathan Associates has involved price fixing cases, 
studies of long-term debt and equity levels and their impacts on Federai revenues and 
expenditures, and review of numerous other projects. He serves on the academic 
Advisory Board for the firm, with which he has had an affiliation for more than 25 years. 

Case Experience 

Dr. Walker has been qualified as an expert economist by eight Federal, state and local 
courts and for the Federal Energy Regulatory Commission. Dr. Walker has completed 
legal, case-oriented economic analyses for a variety of clients. His clients have 
included: prestigious and smailer law firms, the U. S. House of Representatives, Nathan 
Associates, Memphis Gas & Light Company, the District of Columbia, and Dunkin’ 
Donuts, Inc. 

The issues on which he has qualified or been retained to provide expert reports include: 
lost income, valuation of financial assets, bank management and financial practices, 
financial institutions’ asset portfolio management, costs of capital, bank share 
valuations, profit projections for privately held firms and franchises, business profits and 
sales and personal income projections, and valuation of professional medical, legal, and 
business services. 
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LONG-RUN CREDIT GROWTH IN THE US 
ABSTRACT 

The paper explores the long term income elasticity of consumer and mortgage credit growth 
since World War II. It also examines other economic factors, to determine whether recent credit 
use is anomalous. Two-stage least squares shows consumer credit income elasticity to be slightly 
below 1 .0, taking other factors into account. A vector autoregressive error correction (VAREC) 
model for cointegrated variables with unit roots determine short-run and long-run credit impact 
multipliers which are consistent with the elasticities. Except for 1974-1979, the long-run 
consumer credit impact multiplier of 0.23 is very close to the debt-income limit that Enthoven 
projected as long ago as 1957. These results are very different from the simplistic media 
perspectives. 
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I. INTRODUCTION 

Many observers blame the recent credit crunch and associated volatility in financial 
markets as arising in large part from two circumstances: some consumers’ misuse of credit and 
some lenders making credit available to borrowers who were unlikely to be able to satisfy their 
credit obligations in the long run. Before the credit crisis, it appeared that these consumers might 
be able to satisfy their obligations because (1) many borrowers with large obligations only 
needed to pay the interest on their loans, with no principal repayment, and (2) both consumers 
and lenders assumed housing prices would increase substantially before payments adjusted to 
higher levels, allowing consumers to refinance as needed. In some cases, mortgage borrowers 
were not even obligated to pay all of the interest on their mortgages: their commitments were 
scheduled to “reset” to require higher interest payments plus principal amortization that they 
might not be able to afford, but the resets were scheduled for later, when house prices (and the 
borrowers’ incomes) were expected to have risen. 

Much of the recent discussion of the amounts of new mortgage debt advanced and 
lenders’ practices in extending it mirrors similar kinds of complaints about profligate consumers 
and over-eager lenders leveled at non mortgage consumer credit market participants for decades, 
notably including credit card users and providers in recent years. But because of recent 
widespread concern about debt growth, it is an ideal time to reexamine the long run experience 
concerning consumer’s use of both consumer and mortgage credit. Consequently, this paper 
examines empirically the long term trends of how American consumers have used consumer and 
mortgage credit. The empirical emphasis is on real, rather than nominal, levels of credit, 
adjusting for inflation. Whenever a recession appears to be on the horizon or when financial 
markets are somewhat volatile, the media portrays the American consumer as being 
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overextended in credit markets, but these reports usually do not adjust for growth in disposable 
incomes and other factors and/or increases in prices over time. They also do not note how current 
cyclical experience relates to longer term trends. More technically, there are surprisingly few 
recent analytical research studies to support or to dispel the reports of long term explosive use of 
consumer and mortgage credit often found in the popular press, despite the attention to short 
term fluctuations in aggregate consumer debt (CC + MC) and its components, and their impacts 
on volatility in the financial markets. ' 

Section II reviews trends in credit and other related macro-economic variables over the past 
60 years. It provides a foundation for analysis of long run credit trends by examining some basic 
perceptions and reviewing two of the major, older analytical studies on consumer credit growth. 
Reviewing these older studies partly reflects the relatively limited analytical attention that the 
subject has received, but these older studies also provide the basis for hypotheses that continue to 
be relevant. The data and long term credit trends are discussed in Section III as a basis to develop 
dynamic credit models. The dynamic autoregressive models with error corrections, parameter 
estimates, and impact multipliers for consumer and mortgage credit are developed in Section IV, 
which includes discussion of the degree to which credit growth in 2007-2008 was predictable 
from prior experience. Section V provides an application of the model to forecast the credit 
levels for the unusual years of 2007 and 2008. The conclusions follow in Section VI. 

11. PERCEPTIONS AND EARLY STUDIES 
Perspectives on Long Term Growth 

Although the Federal Reserve’s Flow of Funds Accounts clearly show that the consumer 
sector of the U.S. economy is actually a net lender in financial markets (usually through financial 


'See references for a bibliography, including a few studies not otherwise referenced here. 
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intermediaries), households still borrow substantial amounts for housing, durable goods, 
education, and other purposes. Continuing a long term trend toward higher nominal debt levels, 
borrowing by households grew sharply in the cyclical expansions of the past few decades. For 
example, total non mortgage consumer credit outstanding (CC), which is an important 
component of household liabilities, increased more than ten fold over the period 1975-2006 and 
approximately tripled in real terms (see Table 1), thereby providing financing for a significant 
portion of major consumer outlays during those years. Many other household economic 
measures have also risen sharply over this period and generally in the years since World War II, 
including employment, income, assets, and wealth. 

TABLE 1 HERE PLEASE 

Despite the obvious cyclical contribution of credit availability to support the expansion of 
consumer spending (and economic growth), the increase of consumer debt in cyclical upswings 
inevitably leads to expressions of concern.^ Because the periods of most rapid growth in 
consumer credit usually occur early in the business cycle, later cyclic stages are perennially 
subject to the contention that consumer debt has risen “too fast” or that the level has become “too 
high.” Doomsayers assert that high and increasing debt levels lead inevitably to 
overindebtedness and are likely to cause delinquencies, a spending slowdown, recession, and 
rising unemployment. Some of this concern is directed towards housing-related debt, especially 
recently in the subprime area, but much concern aims also at consumer credit, in the recent past 
decades particularly at credit card debt. Certainly, communications media pronouncements about 
consumer credit growth have generally been dismal (see Durkin and Jonasson, 2002). It is 


^See. for example, front-page articles in the Wall Street Journal for June 17, 1964, January 29, 1970, March 26, 1973, June 28, 
1977, December 2, 1985, and February 2, 1987, for some older expressions of concern. More recently, see August 2008 - 
January 2009 series “The Debt Trap” in th e New York Times . 
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difficult to estimate how influential such statements have been, if at all, but even the casual 
empiricism of asking one’s neighbors for their views of the domestic credit picture reveals the 
widespread notion that consumers’ credit use has grown too fast for too long. 

One possible cause for consumer credit growth is the hypothesis of consumer profligacy 
and some sort of inexorable desire to live beyond one’s means. Other possible explanations for 
credit growth range from statistical artifacts associated with how the data are collected to 
changing population demographics and generally greater macro-economic stability after the 
Great Depression and World War 11 that have produced a greater willingness to accept risks 
sometimes associated with increased leverage to support larger portfolios of productive assets. 

There is also the possibility that leverage, or more properly the asset accumulation that 
greater leverage assists, is a luxury good where an income elasticity greater than unity might 
reasonably be expected. There is no reason why debt measures should remain the same as 
income rises. Credit, or at least large purchases like housing, large durable goods including 
vehicles and appliances, home modernization, college educations, and major hobby items often 
associated with credit use are mainly luxury goods. As such, they are precisely the kinds of 
purchases that might be expected as income rises. Under these circumstances, then credit use 
would also reasonably be expected to rise as income rises. This paper does not explicitly attempt 
to model the behavioral foundations of such a possibility, but presents an empirical approach to 
exploring correlates of postwar credit growth and explaining the trends empirically. 

FIGURE 1 HERE PLEASE 

Figure 1 shows annual percentage growth rates for consumer and mortgage credit 1946 - 
2006. It is immediately apparent that credit growth has not been steady: annual growth rates have 
fluctuated substantially over the business cycles. More interesting is how the cyclical episodes 
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have been relatively similar, excluding the unprecedented and unduplicated upheavals associated 
with the aftermath of the Great Depression of the 1930s and the period of consumer credit 
restrictions during World War II. Annual growth of consumer credit outstanding peaked in each 
of the other cyclical episodes of the post World War 11 period at roughly a 1 5-19 percent growth 
rate for a short period in each upswing. The all time postwar highs occurred in the earliest post 
World War II period when consumer credit was responding to the end of wartime controls during 
the 1940s. The postwar annual growth rate in mortgage credit has been somewhat less sharp in 
its cyclical fluctuations in the postwar period, reaching a peak growth rate of 16-17 percent in the 
early 1950s and again in the 1970s. There has not been a recent sharp increase in the growth 
rates in either series. Although the relatively consistent pattern does not provide a forecast, it is 
an indication that the growth of consumer and mortgage credit in recent decades is not 
anomalous or startling in percentage terms. Consumer and mortgage credit outstanding grew 
rapidly in recent cyclical upswings, but they always have done so in upswings. The question is 
what economic conditions and variables are associated with consumer and mortgage credit 
growth. 

Enthoven and Hunter Studies 

Relatively few econometric studies have examined the long term growth of consumer 
credit.^ Two of the most interesting papers were published more than a generation ago by Alain 
Enthoven (1957) and Helen Manning Hunter (1966). There are subsequent studies (many in the 
bibliography), but few are as interesting or insightful. 

Enthoven was not attempting to model consumer credit use behavior explicitly, but he 
designed a dynamic model based on cross section evidence of consumers’ credit use to explain 

¥or discussion of consumer credit growth and especially its cyclicality, see Prell { 1 973), Luckett and August (1 985), and 
Johnson (2005). There is further discussion of relevant studies at greater length in Durkin, Elliehauscn, Staten, and Zy wicki 
(2010), Chapter 2. 
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the rapid growth of consumer credit and the rise of the debt-income ratio after World War II that 
caused so much concern in the mid 1950s. He assumed the future economy would be 
characterized by increasing aggregate income due both to increasing population and rising 
household income. If consumer credit use were chiefly among younger families as the cross 
section evidence suggested, then credit outstanding would increase as the population increased. 
Enthoven postulated a dynamic growth model to demonstrate the implications of these basic 
assumptions. The solution to his first-order differential equation showed that the debt-to-income 
ratio would approach a long ran asymptotic stable limit from below, dependent upon (1) the ratio 
of the growth of consumer credit relative to income and (2) the growth rate of income itself. 

Using the debt and income growth experience for 1945-1956 as the basis of his 
parameters, Enthoven derived the conclusion that the long term expectation for the ratio of 
consumer installment credit to income was approximately 19 percent. Since this asymptotic ratio 
was higher than the aggregate installment credit to income ratio at the time (it was between 9 and 
10 percent in 1954-1956), he concluded that the ratio could continue to rise for some time, 
despite contemporary concern over credit growth. 

FIGURE 2 HERE PLEASE 

Despite the simplicity of Enthoven’s growth model, it is useful. His prediction has been 
quite consistent with experience. Although consumer credit growth has been intensely cyclical 
over the past five decades, and his model is based on a simple (non cyclical) growth path, the 
aggregate consumer credit to income ratio (the only available consumer credit measure today) 
appears to have approached an asymptotic limit of 20-25 percent (see Figure 2), only a bit above 
Enthoven’s 1957 projection, based only on installment credit. Data on non installment credit like 
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department store charge cards, which were more important 50 years ago, were available 
separately then and might have been included. This would have raised the asymptote somewhat. 

Consumer credit outstanding has never exceeded the prediction of his model by very 
much, and still does not (Figure 2). The ratio of consumer credit outstanding to income 
converged with the path of the level predicted by a rolling Enthoven model (using moving 
averages for each of the necessary parameters) by the early 1970s, and the two ratios have 
tracked one another remarkably closely since that time. An “adjusted” actual consumer credit 
ratio to income, the third line in Figure 2, assumes that 15 percent of aggregate revolving 
consumer credit arises in the official statistics from “convenience use” of credit cards, that is, 
balances that some consumers will pay in full upon receipt of the bill. This series hypothetically 
eliminates non installment credit from consumer credit and tracks the reconstructed Enthoven 
limit even more closely than the trend constructed using the official statistics. At year-end 2006, 
consumer credit outstanding relative to income exceeded the limit predicted by the rolling 1957 
model by less than three percentage points, despite decades of contentions that consumer credit 
has grown “too fast.” Relative to income, the series adjusted to remove some “convenience 
credit” exceeded the rolling Enthoven model by only about one percentage point (Figure 2, 
dotted line). Again, as with annual percentage change in consumer credit illustrated above, it 
does not appear that there is anything in the Enthoven perspective of consumer credit trends 
which suggests that credit experience until 2006 was in any way anomalous. 

About a decade after Enthoven’s contribution, Helen Manning Hunter (1966) developed a 
behavioral model of the long term growth of consumer credit based upon her interpretation of 
relationships revealed in consumer surveys of credit use. Her goal was to employ existing 
evidence of individuals’ credit use to develop hypotheses explaining the high growth of 
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aggregate consumer credit relative to disposable income over the years 1910-1962. This is the 
same issue explored by Enthoven, although he focused on the postwar period, and he did not try 
to develop or to estimate the parameters of a behavioral equation. 

Based upon the findings of earlier cross section studies by Lansing, Maynes, and Kreinin 
(1957) and Miner (1960), Hunter hypothesized that liquid asset holdings, income, change in 
income, and life cycle stage of individual consumers were the most relevant variables to explain 
credit growth. She estimated an equation where various measures of consumer credit outstanding 
or extended were a function of population, average income, and liquid assets. 

Hunter’s parameter estimates probably do not exhibit long run stability to the 2L‘ century 
because they depended so much on the depression years of the 1 930s and the immediate postwar 
years, 1946 through the 1950s. She excluded war years 1917-1919 and 1942-1945 as probably 
abnormal. However, Hunter’s analysis of the relevant underlying variables remains useful. Credit 
use is related to population and income growth, as Enthoven suggested, and possibly to liquid 
asset changes, even if income elasticity of credit growth does not appear to be as high as Hunter 
found, now that the effects of the depression of the 1930s and wartime credit restrictions of the 
1 940s and early 1 950s are more distant. Re-estimation of an updated Hunter type equation may 
have explanatory power over the longer postwar period. Both Enthoven and Hunter demonstrate 
an important role for income growth in explaining consumer credit growth (income elasticity). 

Enthoven’s and Hunter’s results, as well as the dramatic changes in US financial markets, 
products, institutions, wealth, and population since their publication, make this a particularly 
interesting time to explore whether consumer and mortgage credit have recently increased 
relative to other economic factors. As indicated, the media continue to portray credit usage as 
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being out of control whenever business cycles and economic conditions appear to deteriorate. 
Much of the time there is no distinction between short term and long term trends. 

III. DATA AND TRENDS 

Data 

Over the long term, both real consumer credit excluding mortgage credit and real 
consumer credit probably have been influenced by a wide range of factors that can be classified 
either as macroeconomic influences or consumer factors (Table 2). Most of the variables in the 
table potentially reflect both supply and demand influences, as necessary for a truly long run 
analysis.*' Data for most of these variables are available in the Federal Reserve Flow of Funds 
Accounts; these extensive time series permit a long-run perspective on some of the questions that 
Enthoven, Hunter, and others have considered. These data allow a truly long run airalysis that 
spans numerous business cycles and recessions, periods of considerable economic growth, 
several war periods, housing bubbles, and credit crunches. The Flow of Funds data are updated 
and revised regularly so that definitions are as consistent as possible over time and trends can be 
identified that may not be evident from other sources or over shorter periods. 

TABLE 2 HERE PLEASE 

Regression Models 

To examine consumer and mortgage credit growth in a multivariate framework, linear 
and log-linear regression models are estimated for 1946 - 2006 to test influences of variables 
that Hunter explored. The log-linear models are easier to interpret and make more sense for a 
lengthy time series because the coefficients are directly observable long run elasticities. To 
estimate elasticities for the linear models, the slopes must be evaluated at a particular point in 

hn an interesting paper, Gross and SouJeles (2002) found an influential role for supply changes in the form of credit line 
increases and interest rate changes in their micro study of credit card credit, but they did not have information on consumer 
demand influences and the study concerned only a short segment, approximately one year, of one business cycle episode. 

n 
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time, such as the mean of the time series, which provides elasticity at approximately the 
midpoint between 1946 and 2006. The midpoints in these time series (approximately 1976) are 
not of particular interest or significance, relative to the whole credit time series. 

For many consumers, levels of consumer and mortgage credit may be jointly determined. 
This is tested by estimating two-stage as well as ordinary least squares models. Consumer credit 
is expected to be influenced by mortgage credit levels, but the reverse is not so likely. After 
obtaining a new mortgage, purchasers may pursue additional consumer credit to settle into the 
abode, to maintain it, and to satisfy the desires associated with home ownership. After increasing 
consumer credit significantly, however, it is not so likely that a borrower will be able to obtain 
new mortgage credit, unless a prospective borrower has significant other assets. 

The substantive hypothesis for this approach and the foundation for the dynamic credit 
models is that consumer and mortgage credit each grow with real disposable income and that 
there may be other important explanatory factors for each. The factors may or may not be the 
same for consumer and mortgage credit. Preliminary tests show that mortgage credit levels 
influence consumer credit but not vice versa. Consequently, two stage least squares is applied to 
estimate growth elasticities for consumer credit but not for mortgage credit. The classical auto- 
regressive transformations are employed to remove autocorrelation. 

Tests show that the log linear models also have higher coefficients of determination, and 
so the linear models are eliminated from further consideration. The results for these log linear 
models are presented in Appendix Tables A. 1 - A.4. 

Results show that the consumer credit income elasticity is 0.97 and mortgage credit 
income elasticity is 0.54 for 1 946 - 2006 (Table 3), taking other economic factors into account. 

In other words, neither suggests long term explosive credit growth relative to income, after 
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taking account of other factors, despite the cyclicality of credit growth that sometimes produces 
rapid growth for a period of time. Other significant explanatory variables include long term 
interest rates - represented by the corporate AAA bond rate (CORPAAA), total consumer assets 
in real terms (TA/CPI), and unemployment. As expected, higher real incomes, lower long term 
interest rates (costs of funds), and greater levels of consumer assets explain larger amounts of 
mortgage credit outstanding using this approach. Consumer credit outstanding is not a significant 
explanatory factor for mortgage credit, but, as expected, mortgage credit is significant in 
explaining consumer credit growth, the reason for using two stage least squares for the consumer 
credit equation. The percentage of variation of the dependent variable that is explained by the 
models is .99 for each model with AR(1) and AR(2) corrections.® 

TABLE 3 HERE PLEASE 

The equations are also estimated including a series of binary variables representing the 
individual business cycles of post World War II to examine any anomalous cyclic episodes. 

Table 4 defines binary variables to allow testing for effects of business cycles on consumer and 
mortgage credit models. 

TABLE 4 HERE PLEASE 

For the dependent variable log(real mortgage loans), none of the intercept or slope binary 
variables has a statistically significant coefficient. Table 5 provides consumer credit log linear 
models that include the binary variables defined in Table 4. Except for 1990-2000, the 
coefficients of binary intercept and slope variables (IV9000 and IV9000*RDPI, respectively) are 


variety of additional explanatory variables from Table 2 were tested to examine possible associations with real consumer 
and mortgage credit levels (Tables A.3 and A,4). None of consumer wealth, financial assets, debt, or liquid assets variables 
improve the model over the specifications in Table 3. Stractural variables test whether or not it was a war year, whether or not the 
1986 tax revisions had an impact on mortgage or consumer credit outstanding, the effects of levels of consumer confidence, 
represented by the University of Michigan survey, and whether or not it was a recession year. The only significant factor over the 
long period was whedier the economy was in a recession year, and when this consideration was included, the significance of the 
coefficient of real assets deteriorates relative to other specific^ions. 
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not statistically significant, and then only for consumer credit. For this period, the income 
elasticity of consumer credit growth is 1.614! (.9997 +.6144). Much of the growth in consumer 
credit during this period is due to growth in the use of credit cards. Johnson (2005) studied this 
period in more detail and concludes that declines in credit card interest rates in a competitive 
environment, greater availability of credit cards to riskier borrowers during these years, and 
growing use of credit cards for transactions purposes (as opposed to credit use) led to increased 
card credit in the official statistics. These explanations fall well short of runaway consumer 
profligacy. Because wealth effects are also a possibility, asset and wealth levels and the 
University of Michigan Consumer Sentiment Index are included in the specification. Total assets 
proved statistically significant at the .05 level in the mortgage credit but not in the consumer 
credit equation.* 


TABLE 5 HERE PLEASE 

Although these results provide income elasticities for consumer and mortgage credit, they 
do not reveal whether the individual credit time series are stationary (with no unit root) or 
whether the two credit measures are cointegrated. These issues are explored, along with dynamic 
models, in the following section. 

IV. DYNAMIC MODELS 

To explore more fully, long term growth of consumer and mortgage credit, separately and 
jointly, vector autoregressive models are developed below. Vector autoregressive estimators with 
error correction (VAREC) provide dynamic long term economic models and credit impact 


*A series of events from 1978 to the early 1980s eliminated rate ceilings (usury ceilings) from credit cards (Supreme Court 
case Marquette National Bank of Minneapolis vs. First of Omaha Service Corp., 439 U.S. 299), mortgage creiJit (Monetary 
Control Act, 1 2 U.S.C. 226), and some other kinds of credit in some places (various state actions). These actions enabled lenders 
to continue to olTer credit products when interest rates rose, and over time they contributed to making credit markets more 
competitive overall. During the years after these events, interest rates generally fell, however, and the impact of growing 
competition likely was gradual. In any event, changes during these years would be accounted for in the equations by the TAX86 
variable, which equals I for these years and 0 otherwise. Likewise, technological change in credit management during these years 
due to advances in statistical credit scoring methodologies that also likely enhanced competitive conditions would be accounted 
for by the same variable. 
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multipliers. The VAREC models are foniiulated from the log-linear OLS and two stage 
regression models in Table 3, VAREC models allow tests of joint long-term growth of consumer 
and mortgage credit. The process requires tests for unit roots, cointegration, and VAREC 
parameter estimates. 

Tests for Unit Roots and Cointegration 

Figure 1 shows that real consumer credit excluding mortgage credit (RCC = CC/CPI) and 
real mortgage credit outstanding (RMC = MC/CPI) have both grown extensively since 1946. 
This evidence suggests two hypotheses for dynamic analysis: 

HI : RCC and RMC are non-stationary with one unit root, or integrated of order one, 1(1) 

H2: RCC and RMC are cointegrated. 

Testing HI requires an Augmented Dickey - Fuller (ADF) test. The existence of one unit 
root is confirmed for each series. 

Letting Z represent RCC and then RMC, HI is tested applying two models: 

Zt = po + pZi-i +piAZi.i +p 2 AZ [.2 + Si (1) 

Equation (1) allows the ADF test for a unit root in RCC and RMC, where the null and alternative 
hypotheses are Ho: p = 1 and Ha: P < T Replacing RCC and RMC by ARCC and ARMC, 
respectively, for Z in equation (1 ), allows testing for a second unit root with the same model. 

The ADF test provides t-statistics for equation (1), -2.62 for RCC and -1.63 for RMC, 
both of which are above the 5 percent critical value of -2.91 . The null hypothesis cannot be 
rejected and the conclusion is that each series has a unit root. For the first differences of RCC 
and RMC, the t-statistics are -4.23 for ARCC and -3.25 for ARMC, which are below -2.91, so the 
hypothesis of a second unit root is rejected. Removing either the second lag term or the constant 
from equation (1), produces similar results and the same conclusion. 
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Since both series are 1(1), whether they are cointegrated is determined using Johansen’s 
test (Johansen, 1991). Of the various cases allowed in this testing regime, the most appropriate 
assumption appears to be “Series that have means and linear trends, but the cointegrating 
equation has only an intercept,” that is, case 3 of the five possibilities for the Johansen test. The 
results (developed using EVIEWS 5) are summarized in Table 6. There is a single cointegrating 
relationship between the consumer credit and mortgage credit series 

Table 6. Johansen Cointegration Tests 


Hypothesized cointegrations 5% 

(logRCC & logRMC)* Trace statistic critical value probability 

none 20.2629 15.49 0.0088 

at most 1 0.4348 3.84 0.5097 

Cointegration equations: one at 5% 

* linear deterministic trend 


Autoregressive Models and Impact Multipliers 

A vector autoregressive model with an error correction term (VAREC) accommodates 
the cointegration (Engle and Granger, 1987). This model takes the general form 


ARCC 

.A«AC; 






\x +: 


(rc^ 


EC,_, 



The error correction term is: 


EC, =RCC, +£);, 

The model may include exogenous variables, X. Several models are estimated, including the 
exogenous variables listed in Table 2 and each set of binary variables listed in Table 4, to reflect 
the nine business cycles since World War II. Binary variables are tested to see if the intercept 
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and the effect of log(RDPI) are different for each business cycle. No binary variable is tested for 
1946 - 1952 because this period is reflected in the intercept and slope. 

The most significant statistical evidence includes intercept binary values for 1974-1979 
and 1980-1989 and a slope binary variable for 1974-1979 (Table 7), The t-statistic for the 
cointegration coefficient that includes these three binary variables is highly significant, and the 
binary variables are all statistically significant at a meaningful level. Including these three binary 
variables provides the highest R-square and the best fitting model, minimizing the system’s 
Akaike information criterion. The statistical results for alternatives in Table 4 are summarized in 
Table 5 and are substantially inferior to those provided in Table 7. 

TABLE 7 HERE PLEASE 

Including these binary variables in the VAREC models provides results in terms of 
differences with lag intervals for endogenous variables AlogRCC and AlogRMC. Lag intervals 
must be specified for the two endogenous variables to capture the expected autoregressive 
responses within and between the two endogenous variables. 

The following conclusions result from Table 7: 

1 . The logRCC and logRMC series are non-stationary but move together as 
shown by the earlier tests. 

2. AlogRCC does not have an autoregressive relationship at lags 1 and 2. 

3. AlogRMC has a positive autoregressive relationship at lag 1, a negative 
relationship at lag 2, and a significant negative cross correlation with AlogRCC at 
lag 1. 

4. Both variables have significant positive relationships with AlogRDPI and 
significant negative relationships with CORPAAA. 

5. Two binary variables (IV7479, IV8089, and the interaction IV7479*AlogRDPI 
are important for both AlogRCC and AlogRMC. 
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Impact Multipliers 

The coefficients of Alog{RDPI) in Tabic 7 are credit impact multipliers. Dynamic short- 
run impact multipliers for real consumer credit and real mortgage credit in response to changes 
in real disposable income can be determined directly from the VAREC model in Table 7. The 
short-run impact multipliers are the coefficients of AlogRDPI, except for 1974-1979 when the 
multipliers are the sum of the coefficients of AlogRDPI and lV7479*AlogRDPI from the 
VAREC models. The long-run elasticities are “equilibrium” solutions to the models in Table 7. 
The long-run consumer credit multiplier can be determined, assuming 

AlogRCC,= AlogRCC,-) =AlogRCC ,-2 and AlogRMCi= AlogRMCn =AlogRMCt. 2 , 
and determining simultaneous solutions to the equations in Table 7. These results for consumer 
credit are in the upper panel of Table 8. 


Table 8. Consumer Credit Impact Multiplier and Income Elasticity 



1 . VAREC results (from Table 7) 


Impact multiplier 

Short-run 

Except 1974-1979 1974-1979 

Lone-run 

Except 1974-1979 1974-1979 

Consumer Credit 

0.3785 1.5081 

0.2280 

1.0902 


2. Elasticity - Impact Multiplier Links 


Impact 

Elasticity Multiplier 

( ARCC/ARDPI) (RDPI/RCC) (ARCC/ARDPI) 

Inverse 

Ratio 

(RDPI/RCC) 

Ratio 

(RCC/RDPI) 

Consumer credit 

1.01 .23 

4.41 

.2268 


This panel shows that the long-run consumer credit impact multiplier, outside of the mid 
seventies, is very close to Enlhoven’s 1957 estimate of the limit of the debt-income ratio of 0.21 
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for 1946-1950, 0.17 for 1950-1956, 0.21 for 1954-1956, and 0.19 for 1945-1956. The only 
substantial difference is for the mid 1970s, which warrants further investigation. 

The lower panel of Tabic 8 contrasts two-stage least squares consumer credit elasticity 
for 1946-2006 (from Table 3) with the long-run consumer credit multiplier from the same period 
derived from the VAREC models with the binary variables for 1974-1979 and 1980-1989 (from 
Table 7). There is consistency between the consumer credit elasticity and impact multiplier. The 
credit elasticity is the product of its impact multiplier and the real disposable income - real credit 
ratio or factor (1.01 = .23 x 4.41). The consistency is proved by comparing the inverse of the 
factor or ratio of real credit to real disposable income with aggregate US income data. The Flow 
of Funds Accounts demonstrate the aggregate ratio of these two variables has fluctuated within 
the relatively narrow range of . 1 7 lo .25 for more than 45 years. 

V. FORECASTING 2007 AND 2008 

Expectations and method 

The data (1946-2006) and estimated consumer and mortgage VAREC model (Table 7) 
can be applied to predict the levels of RCC and RMC for 2007 and 2008. (References to RCC 
and RMC in this section are to AlogRCC and AlogRMC.) With the benefit of hindsight, the 
performance of the U.S. economy for these two years suggests that the long-term model, 
estimated from World War 11 through the economic boom of 200 1 -2006, should over-predict the 
actual levels of consumer and mortgage credit for 2007 and 2008. Since the economy began 
sliding into recession towards the end of 2007, only slight over-estimates would be expected for 
that year. Likewise, it is not anticipated that the dramatic 2008 recession would be forecast by 
the long-term model, given the factors taken into consideration. 
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Forecasting RCC and RMC for 2007, requires RCC and RMC for 2006 and 2005, 
estimated EC for 2006 using RCC and RMC for 2006, and contemporaneous values for RDPI 
and CORPAAA. Thus 2007 data were used for RDPI and CORPAAA so that the forecasts are 
ex-post rather than ex-ante. Similarly, the forecasts for 2008 employ revised data for 2007 for 
RCC and RMC, estimated EC for 2007, and 2008 data for RDPI and CORPAAA, Forecasted 
2007 values for RCC and RMC could be employed in forecasting 2008, but we prefer to focus 
upon one-step-ahead forecasts. 

Results 

Table 9 shows the forecast errors for 2007 and 2008 for both consumer and mortgage 
credit relative to the actual values available both in December 2007 and December 2009, For 
2007, the forecast RCC and RMC errors from the estimated VAREC model are 1 ,39 percent and 
0,49 percent, respectively. The revised 2005 and 2006 values of RCC and RMC and 2007 values 
for RDPI provide very similar forecasts, with slightly smaller error for RCC (0.89 percent) and 
larger error for RMC ( 1 .64 percent). The results for 2008 are even more interesting. The worst 
recession since the depression has been identified by the National Bureau of Economic Research 
to have begun in December 2007 and the financial crisis that followed suggest that an effective 
long-run model should not be expected to forecast 2008 credit levels without significant error, 
especially for mortgage credit. The 2008 forecast errors are 6.47 percent for consumer credit and 
1 1 .25 percent for mortgage credit, and somewhat smaller employing the revised 2005-2008 data 
that became available in 2009. 

The 2008 forecast errors would surely be expected to be larger than the 2007 errors. 
According to a December 7, 2009 Federal Reserve press release, within 2008 there was 
considerable credit volatility. Consumer credit peaked in July 2008 at $2.6 trillion and declined 
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for nine consecutive months; forecasts based upon shorter time periods would clearly show a 
different picture. 


Table 9. Forecast Errors for 2007 and 2008 


Actual data available in 2007 Actual data available in 2009 

AlogRCC AlogRMC AlogRCC AlogRMC 

2007 -0.0139 -0.0049 -0.0089 -0.0164 

2008 -0.0647 -0.1125 -0.0626 -0.0942 


VI. CONCLUSIONS 

Enthoven in the 1950s and Hunter in the 1960s, contributed valuable analytical studies on 
long run trends in consumer credit, but there are relatively few sophisticated studies in this area 
since their work. The media often offer judgments about credit activity and imply that trends and 
circumstances have changed dramatically in recent years. This study provides a time series 
analysis of consumer and mortgage credit trends since World War 11 and shows that credit 
growth has not changed so dramatically since then. 

A vector autoregressive error correction (VAREC) model provides short-run and long- 
run credit impact multipliers for consumer credit. The VAREC impact multipliers are consistent 
with the two stage least squares elasticities. Except for six years at the end of the seventies, the 
consumer credit impact multiplier of 0.23 estimated here is very close to the credit-income limit 
that Enthoven projected more than 50 years ago. 

One test for the effectiveness of the estimated consumer and mortgage VAREC model is 
to examine whether it performs as expected outside of the estimation period. Forecasted levels 
for RCC and RMC for 2007 and 2008 should and do over-predict the actual levels of consumer 
and mortgage credit for 2007 and 2008. Since the current recession began towards the end of 
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2007, only slight over-estimates are expected and observed for that year. As expected, for 2008 
credit levels are over estimated with significant error. 
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Table 1. Selected Measures of Assets, Debts, and Income of American Consumers, 
Selected Years, 1945-2006 



1945 

1955 

1965 

1975 

1985 

1995 

2005 

2006 




Current Dollars (billions) 



Disposable Personal Income' 

161 

283 

498 

1187 

3109 

5408 

9036 

9523 

Total Assets 

742 

1569 

2868 

5902 

16,572 

32,612 

64,014 

68,920 

Financial assets 

560 

1015 

1954 

3665 

9938 

21,386 

38,886 

42,116 

Deposits 

104 

172 

373 

908 

2506 

3332 

6049 

6870 

Other financial 

456 

843 

1581 

2757 

7432 

i 8,054 

32,837 

35,446 

Total Liabilities 

30 

144 

352 

761 

2360 

5052 

12,220 

13,293 

Home mortgages 

!9 

88 

219 

459 

1442 

3325 

8883 

9676 

Consumer credit 

7 

43 

98 

207 

611 

1169 

2327 

2438 

Other liabilities 

4 

13 

35 

95 

307 

558 

1011 

1179 

Net Worth 

711 

1425 

2516 

5142 

14,211 

27,560 

51,795 

53,626 





2006 Dollars (billions) 



Disposable Personal Income* 

1803 

2129 

3187 4448 5825 7153 

9327 

9523 


Total Assets 

8310 

11,803 

18,355 

22,116 

31,049 

43,140 

66,079 

68,920 

Financial assets 

6272 

7635 

12,506 

13,734 

18,619 

28,290 

40,140 

42,116 

Deposits 

1165 

1294 

2387 

3402 

4695 

4408 

6244 

6870 

Other financial 

5107 

6341 

10,118 

10,331 

13,925 

23,882 

33,896 

35,446 

Total Liabilities 

336 

1083 

2253 

2852 

4422 

6683 

12,614 

13,293 

Home mortgages 

213 

662 

1402 

1720 

2701 

4398 

9170 

9676 

Consumer credit 

78 

323 

627 

776 

1145 

1546 

2402 

2438 

Other liabilities 

45 

98 

218 

356 

575 

738 

1044 

1179 

Net Worth 

7963 

10,719 

16,102 

19,268 

26,626 

36,457 

53,465 

53,626 


Source: Federal Reserve Statistical Release Zl, “Flow of Funds Accounts of the United States ” various issues. Figures shown are year 
end, not seasonally adjusted. Some lines include assets and debts of nonprofit organizations. 

'Measured as annual rate; figure in 1945 column is for 1946. 
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Table 2. Macro-Economic and Consumer Factors 


Macro-Economic Factors 


Variable 


Dermition 


CPt 

DPI 

DPI/CPI 

TBILL6 

CORPAAA 

U 

RECYRS 

WAR 


Consumer Price Index 
Disposable Persona! Income 
Real Disposable Income 

Short-term Interest Rates, Measured by the Six-Month Treasury Bill Rate 
Long-term Interest Rates, Measured by the Corporate AAA Rate 
Unemployment Rate 
Recession Years 

War Years (Korea, Viet Nam, Iraq) 


Consumer Factors 


Variable 


Definition 


CC/CPI 

MC/CPI 

TA/CPI 

FA/CPI 

WEALTH/CPI 

TAX86 

MICH 


FINAS/CPI 


Real Consumer Credit Outstanding, Excluding Mortgage Credit 
Real Mortgage Credit Outstanding, Excluding Consumer Credit 
Real Consumer Sector Total Assets 
Real Consumer Sector Financial Assets 
Real Consumer Sector Total Wealth 
Represents 1986 Changes in Tax Laws. Variable = 0 beforel986; 
and = 1 after 1986 

Annual Index of Consumer Sentiment, Estimated by the University of 
Michigan Survey Research Center, Beginning in 1 952 
Real Consumer Sector Total Financial Assets 
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Table 3. Income Elasticities of Mortgage and Consumer Credit Growth 
Log-linear Mortgage Credit Ordinary Least Squares 


Dependent 

Variable 

Intercept 

DPI/CPI 

CORPAAA 

TA/CPI 

rVf 

MC/CPI 

1.5550 

0.5447 

-0.1144 


0.1384 

.99 


(1.30) 

(5.30)*** (-3.25)»* 


(2.05)* 

19256. 

Log-Linear Consumer Credit Two-Stage Least Squares 

Dependent 

Variable 

Intercept 

DPI/CPI 

CORPAAA 

U 

MC/CPI+ 

R'/F 

CC/CPI 

-1.6510 

0.9728 

-0.1056 

-0.1068 

0.5576 

.99 


(-7.12)*»* 

(9,70)*** 

(-2.80)** 

(-3.30)** 

(4.33)*** 

2906. 


All variables are expressed in natural logarithms. 

* Statistically significantly different from 0 at the .05 level 

** Statistically significantly different from 0 at the .01 level 

*** Statistically significantly different from 0 at the .001 level 

+ Estimated values from first stage. 
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Table 4. Business Cycle Periods and Binary Variable Delfinitions 


Date 

Period Characterization 

intercept Binary 

Slope Binary 

1946-1952 

post WW II 

0 

0 

1953-1959 

Eisenhower years 

IV5359 

1V5359*DP1 

1960-1969 

Kennedy-Johnson years 

IV6069 

IV6069*DPI 

1970-1973 

Nixon years 

IV7073 

IV7073‘DP1 

1974-1979 

Ford -Carter 

1V7479 

1V7479*DP1 

1980-1989 

Reagan years 

IV8089 

1V8089*DPI 

1990-2000 

Bush l-Clinlon 

IV9000 

1V9000*DPI 

2001-2006 

Bush U 

IV0106 

!V0106*DP1 


Binary variables introduced to models A. 1.1 and A.2.1 for successive business cycle expansions. Each binary 
variable has a value of I for the years within the cycle, and 0 otherwise; 1946-1952 are represented by the original 
intercept and slope. 

Table 5. Consumer Credit Log Linear Models With Binary Variables for the 1990s 
dependent variable is log(CC/CPI) 


Intercept 

DPI/CPI 

CORPAAA 

U 

MC/CPI+ 

IV9000 

iv9oeo * 

DPI 

R4F 

-1.6618 

(-17.22)** 

0.9997 

(25.03)** 

-0.115 

(-5.35)** 

-0.1253 

(-4.63)** 

0.5538 

(12.40)** 

-2.2882 

(-3.98)** 

0.6144 

(3.83)** 

.99 

2909. 

-1.6281 

(-10.22)** 

0.9839 

(14.05)** 

-0,114 

(-3,91)** 

-0.I3I9 

(-4.32)** 

0.5794 

(6.98)** 

-0.0724 

(-3.10)* 


.99 

2841. 

-1.627 

(-9.97)** 

0.9826 

(13.68)** 

-0.1136 

(-3.84)** 

-0.1312 

(-4.13)** 

0.5801 

(6.78)** 


-0.0195 

(-2.96)* 

.99 

2815. 


Ail variables are expressed in natural logarithms. t-statistics in parentheses 


* Statistically significantly different from 0 at the .01 level 

** Statistically significantly different from 0 at the .001 level 
+ Estimated values from first stage. 


AR(1) and AR{2) transformations are applied to each model 

For consumer credit, the coefficients of both the intercept (IV9000) and slope (1V9000&DPI) are significantly 
different from zero. The coefficient of I V9000 is -2.2882 and the coefficient of 1 V9000*DPI is 0.6144. The intercept 
for the model is -1.6618 throughout 1946-2006; for 1990-2000 it is -4.5438 (» -1.6618 - 2.2852). The elasticity for 
consumer credit with respect to disposable income is 0.9997 for 1 946-2006 except for 1 990-2000 when it is 1 .6 1 4 1 
= 0.9997 4 0.6144. In the 1990s consumer credit increased considerably faster than disposable income, holding 
other factors constant. The income elasticity for 1946-1989 was close to 1.0, supporting the claim that consumer 
credit that excludes mortgage credit increased at the same rate as disposable income, except for the decade of the 
1 990s. Much of the consumer credit growth in the 1 990s was due to increased use of credit cards, as documented by 
Johnson (2005). 
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Table 7. VAREC Model of Credit Growth 


Variable 

AloaRCC, 

AlogRMC, 

Constant 

-0.8982 (-3.01) 

-0.46 17 (-3.02) 

AlogRCC,-, 

0.1342(0.85) 

-0.1661 (-2.05) 

AlogRCC, -2 

-0.0649 (-0.46) 

0.0488 (0.67) 

AlogRMC, -1 

-0.3073 (-0.90) 

0.5627 (3.22) 

AlogRMC, .2 

-0.4634 (-1.54) 

-0.3950 (-2.56) 

EC,., 

-0.1 156 (-3.87) 

-0.0584 (-3.81) 

AlogRDPI 

0.3785 (3.88) 

0.2063 (4.12) 

CORPAAA 

-0.0277 (-4.25) 

-0.0192 (-5.76) 

1V7479 

-3.5449 (-2.96) 

-1.4044 (-2.29) 

IV7479*AlogRDPl 

1.1296 (2.96) 

0.4545 (2.32) 

IV8089 

0.0818(2.38) 

0.0690 (3.92) 

R-square 

0.62 

0.79 


Cointegrating relationship: ECt = Iog(RCC,) -3.7073 + 1 .0523 log(RMCt) t = 2.29. 
IV7479 (=1 for 1974-1979, 0 otherwise) IV8089 (=1 for 1980-1989, 0 otherwise) 
t-statistics appear in parentheses. 

The logRCC and logRMC series are non-stationary but move together as shown by the 
earlier tests. AlogRCC does not have an autoregressive relationship at lags 1 and 2. 
AlogRMC has a positive autoregressive relationship at lag 1, a negative relationship at lag 2, 
and a significant negative cross correlation with AlogRCC at lag I . Both variables have 
significant positive relationships with AlogRDPI and significant negative relationships with 
CORPAAA. Two binary variables (1V7479, IV8089, and the interaction IV7479*AlogRDPI 
are important for both AlogRCC and AlogRMC. 
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Table A.l. Linear Mortgage Credit OLS Models 
Dependent variable is (MC/CPI) 


Model 

Intercept 

DPI/CPl 

CORPAAA 

TA/CPl 

Other 

A.1.1 

1010.007 

(0.01) 

0.1636 

(1.98)» 

-0.1262 

(-2.28)* 

0.0122 

(2.07)** 


A. 1.2 

288,958.30 

(0.00) 

0.1465 

(1.58) 


0.0164 

(2.72)«* 

0.008 TBILL6 
(0.22) 

A. 1.3 

1069.355 

(0.01) 

0.1157 

(1.20) 

-0.1768 

(-3.14)** 


-0.0605 U 
(-1.48) 

A. 1.4 

-1.3570 

(-0.21) 

0.1566 

(1.84) 

-0.1395 

(-2.44)* 


0.0096 WEALTH/CPl 
(1.56) 

A.l.S 

-0.3690 

(-0.06) 

0.1496 

(1.69) 

-0,1659 

(-2.90)** 


-0,0004 FINAS/CPI 
(-0.25) 

A. 1.6 

-1.4276 

(0.31) 

0.0249 

(0.29) 

-0.1520 

(-3.01)** 


0,2431 LlQASST/CPl 
(3.86)» 

A.1.7 

-1.4240 

(-0.22) 

0.1568 

(1.80) 

-0.1317 

(-2.29)* 

0.01 14 
(1.85) 

0.0248 WAR 
(0,20) 

A.l.S 

236,569.8 

(0.00) 

0.1594 
(1 89) 

-0.1252 

(-2.19)* 

0.0119 

(2.04)* 

-0.0301 TAX86 
(-0.11) 

A. 1.9 

-0.9750 

(-0.13) 

0.1530 

(1.42) 

-0.1321 

(-2.14)* 

0.0113 

(1.68) 

0.0012 MICH 
(0.18) 

A.1.10 

-1.5582 

(-0.22) 

0.1333 

(1.53) 

-0.1196 

(-2.05)* 

0.0116 

(1.93) 

-0.0583 RECYRS 
(-0,91) 


t-statistics in parentheses 

* Statistically significantly different from 0 at the .05 level 
** Statistically significantly different from 0 at the .01 level 
*** Statistically significantly different from 0 at the .001 level 

The R-square for each model is 0.99. AR(1) and AR(2) transformations are applied to each model. 
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Table A.2. Linear Consumer Credit Two-Stage Least Squares Models 
dependent variable is (CC/CPI) 


Model 

Intercept 

DPI/CPI 

CORPAAA 

U 

MC/CPI 

Other 

A.2.1 

-0.3891 

(-1.22) 

0.2108 

(9.09)*** 

-0.068 

(-2.80)* ** 

-0.0518 

(-3.04)** 

0.0668 

(3.01)** 


A.2.2 

-0.4532 

(-1.30) 

0.1861 

(7.86)*** 


-0.0561 

(-2.54)** 

0.0862 

(3.69)*** 

-0.0119 TBILL6 
(-0.61) 

A.2.3 

-0.3507 

(-1.07) 

0.2136 

(8.78)*** 

-0.0697 

(-2.80)** 

-0.0511 

(-2.96)** 

0.0724 

(2.69)** 

-0.0012 TA/CPl 
(-0.40) 

A.2.4 

-0.3271 

(-0.99) 

0.2141 

(8.99)*** 

-0.0702 

(-2.85)** 

-0.0505 

(-2.94)** 

0.0744 

(-2.88)** 

-0.0019 WEALTH/CPl 
(-0.63) 

A.2.5 

-0.3967 

(-1.24) 

0.2117 

(8.96)*** 

-0.0677 

(-2.76)** 

-0.0522 

(-3.03)** 

0.0651 

(2.79)** 

0.0002 FINAS/CPI 
(0.30) 

A.2.6 

-0.4263 

(-1.22) 

0.1839 

(5.10)*** 

-0.0698 

(-2.86)** 

-0.0537 

(-3.17)** 

0.0650 

(2.79)** 

0.0292 LIQUASST/CPl 
(1.02) 

A.2.7 

-0.4041 

(-1.27) 

0.2122 

(8.96)*** 

-0.0677 

(-2.77)** 

-0.0522 

(-3.03)** 

0.0656 

(2.89)** 

0.0218 WAR 
(0.37) 

A.2.8 

-0.3758 

(-1.18) 

0.2108 

(8.99)*** 

-0.0686 

(-2.74)** 

-0.0518 

(-3.01)** 

0.0663 

(2.91)** 

0.0179 TAX86 
(0.14) 

A,2.9 

0.0413 

(0.10) 

0.2045 

(8.47)*** 

-0.0734 

(-2.96)** 

-0.0690 

(-3.69)*** 

0.0702 

(3.05)** 

-0.0016 MICH 
(0.62) 

A.2.10 

-0.3757 

(-1.19) 

0.2091 

(8.47)*** 

-0.0663 

(-2.57)** 

-0.0509 

(-2.88)** 

0.0683 

(2.91)** 

-0.0066 RECYRS 
(-0.20) 


* Statistically significantly different from 0 at the .05 level 

** Statistically significantly different from 0 at the .01 level 

*** Statistically significantly different from 0 at the .001 level 

The R-sqiiare for each model is 0.99. AR(1) and AR(2) transformations are applied to each model. 
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Table A.3. Log-linear Mortgage Credit OLS Models 
dependent variable is log(MC/CPI) 


Model 

Intercept 

DPI/CPl 

CORPAAA 

TA/CPl 

Other 

A.3.1 

1.5550 

0.5447 

-0.1144 

0.1384 



(1.30) 

(5.30)*** 

(-3.25)** 

(2.05)* 


A.3.2 

0.9877 

0.4826 


0.2342 

0.001 1 TB1LL6 


(0.72) 

(3.92)*** 


(3.37)*** 

(0.10) 

A.3.3 

3.2682 

0.6914 

-0.1498 


-0.0188 U 


(0.75) 

(4.73)»»* 

(-4.50)*** 


(-1.17) 

A.3.4 

1.8219 

0.5653 

-0.1232 


0.0928 WEALTH/CPl 


(1.46) 

(5.49)*»* 

(-3.48)*** 


(1.53) 

A.3.5 

2.3750 

0.5970 

-0.1459 


-0.001 1 FINAS/CPI 


(1.85) 

(5.80)»** 

(-4.36)*** 


(-0.24) 

A.3.6 

1.5537 

0.5654 

-0.1088 

0.1318 

0.0102 WAR 


(1.20) 

(5.47)*** 

(-3.09)** 

(1.97)* 

(1.23) 

A.3.7 

1.5048 

0.5502 

-0.1171 

0.1386 

0.0074 TAX86 


(1.28) 

(5.26)*** 

(-3.24)** 

(2.04)* 

(0.39) 

A.3.8 

6.2981 

0.5533 

-0.1057 

0.0847 

0.0004 MICH 


(0.23) 

(3.46)*** 

(-3.07)** 

(1.25) 

(1.00) 

A,3.9 

1.8788 

0.5038 

-0.1003 

0.123 

-0.0090 RECYRS 


(1.35) 

(5.08)** 

(-2.96)** 

(1.91) 

(-2.32)* 


All variables are expressed in natural logarithms, 
t-statistics in parentheses 

* Statistically significantly different from 0 at the .05 level 
** Statistically significantly different from 0 at the .01 level 
*** Statistically significantly different from 0 at the .001 level 

The R-square for each model is 0.99. AR( I ) and AR(2) transformations are applied to each model. 
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Table A.4. Log-Linear Consumer Credit Two-Stage Least Squares Models 

dependent variable is log(CC/CPI) 


Model 

Intercept 

DPI/CPI 

CORPAAA 

U 

MC/CPI 

Other 

A.4.1 

-1.6510 

(-7.12)*** 

0.9728 

(9.70)*** 

-0.1056 

(-2.80)»* 

-0.1068 

(-3.30)** 

0.5576 

(4,33)*** 


A,4.2 

-2.4366 

(-5.65)*** 

1.4961 

(9.84)*** 

-0.1694 

(-2.98)** 

-0.0905 

(-3.18)** 

-0.1129 lag 
(-1.33) 


A.4.3 

-2.4220 

(-5.60)*** 

1.2847 

(5.91)*** 


-0.0949 

(-2.30)* 

0.0231 

(0.18) 

-0.0110TBILL6 

(-0-47) 

A.4.4 

-2.6372 

(-4.61)*** 

1.4829 

(6,23)*** 

-0.1708 
(-2.64)* • 

-0.0887 

(-3.07)** 

-0,1248 

(-0.94) 

0.0547 TA/CPI 
(0.39) 

A.4.5 

-2.5439 

(-5.34)*** 

1.5293 

(6.84)*** 

-0.1775 

(-2.89)** 

-0.0879 
(-3.05)* * 

-0.1156 

(-0.92) 

0.0036 FlNAS/CPl 
(0.34) 

A.4.6 

-2.5233 

(-4.59)**» 

1,5166 

(6.52)*** 

-0.1781 

{-2.78)*» 

-0.0879 
(-3.03)* • 

-0.1091 

(-0.84) 

0,0044 WEALTH/CPl 
(0.04) 

A.4.7 

-2.5273 

(-5.38)*** 

l.,5229 

(6.89)*** 

-0.1757 

(-2.80)** 

-0.0874 

(-3.04)** 

-0.1101 

(-0.89) 

0.0043 WAR 
(0.25) 

A.4,8 

-2.1616 

(-7.53)*** 

1.3315 

(7,56)*** 

-0.1412 

(-2.95)** 

-0.1316 

(-5.61)*** 

-0.0074 

(-0.07) 

-0.0001 MICH 
(-0.21) 

A.4.9 

-2.5260 

(-5.47)*** 

1,5180 

(6.94)*** 

-0.1771 

(-2.88)** 

-0.0884 

(-3.07)** 

-0.1002 

(-0.81) 

-0.0128 TAX86 
(-0.34) 

A.4.10 

-2,4884 

(-5,24)»** 

1.4953 

(6.36)*** 

-0.1707 

(-2.56)** 

0.0860 

(-2.93)** 

-0.0945 

(-0.72) 

-0,003 RECYRS 
(-0.30) 


All variables are expressed in natural logarithms. Levels of consumer credit and mortgage credit may influence 
each other. New home owners may need additional consumer credit to purchase the essentials to settle into the 
abode. Increasing consumer credit will deter mortgage lenders from offering new mortgage credit. Thus, 
consumer credit models should be estimated as two stage least squares models. 

(-statistics in parentheses 

* Statistically significantly different from 0 at the .05 level 
** Statistically significantly different from 0 at the .01 level 
*** Statistically significantly different from 0 at the .001 level 


The R-square for each model is 0.98, AR(1) and AR{2) transformations are applied to 
each model. 
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IMPACTS OF TARP ON FINANCIAL INSTITUTIONS 


ABSTRACT 

Insolvency for any of the four largest U.S. commercial banks during the 2009 financial crisis 
could have virtually destroyed the U.S. financial system and would have had serious detrimental 
effects on global financial markets. There was really no alternative but for the U.S. Treasury to 
implement the TARP program and to modify the initial plans from purchasing toxic bank assets 
to injecting capital with the government becoming a senior preferred stockholder. This study 
provides models of bank stress tests using publicly available data to show the vulnerability of the 
four largest banks. The consistency between the results in this study and the confidential Federal 
Reserve Supervisory Capital Assessment Program shows the effectiveness of the models 
developed here, although the goals of the two analyses were different. The TARP program 
restored confidence in the U.S. financial system and should be deemed successful. An important 
result of this study is to promote debate of policy alternatives to avoid the necessity for a future 
TARP capital injection. 
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I. INTRODUCTION 

The Troubled Asset Relief Program (TARP) was introduced with a September 2008 
proposal by U. S. Treasury Secretary Henry Paulson, rejected by the House of Representatives 
on September 29, and then enacted as part of the Emergency Economic Stabilization Act of 2008 
on October 3, 2008. The most important result was for the Federal government to inject $239.5 
billion of capital into numerous financial services firms’ balance sheets. Now is a good time to 
model the program’s effects on the recipient firms, to consider the public policy implications if 
TARP had not been implemented, and to review what policy options might avoid the necessity 
for a similar program in the future. The study examines March 3 1 , 2009 data to model the 
impacts of TARP on the solvency of banks to reflect the environment shortly after they received 
capital injections. 

Background 

TARP has been a historic experience in public sector financial management that has and 
will have implications for domestic and global finance. This public sector investment has already 
increased the 20 1 0 fiscal deficit by almost a trillion dollars to an aggregate debt level of almost 
$ 14 trillion. At an average long run interest rate of 5 percent, the $700 billion annual cost of 
financing this additional debt is more than 60 percent of all U.S. federal government annual 
individual plus corporate income tax receipts. Some TARP funds will never be repaid and the 
current repayments are being allocated to other public sector programs to try to reduce 
unemployment, rather than paying off the additional debt incurred to fund TARP. Current 
projections of the aggregate TARP losses are approximately $117 billion (Fitzpatrick, 2010). 
These public costs invite vigorous debate, as to whether the TARP expenditures were in the long 
run public interest, even from those who agreed with necessity of TARP in the short run. 
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TARP was originally conceived for the U.S. Treasury to purchase toxic assets from 
financial services firms, providing liquidity for loans to the private sector and stimulating the 
U.S. economy. The original plan required valuing the bundle of assets the government would 
have acquired from each institution, which would have been nearly impossible. Valuing 
individual loan portfolios of the 20 largest financial services firms would have required months 
of analysis for a large team of experts, an impractical endeavor for US financial regulators. 

Thus, the U.S. Treasury chose to employ the TARP funds to acquire preferred stock in 
approved institutions (mostly large) with an initial 5 percent dividend for the federal government. 
This investment was deemed to be acceptable for the public sector with the expectation that the 
capital injection to the right hand side of the institutions’ balance sheets would be matched with 
bank business loans that were expected to stimulate the economy. At the same time, however, the 
institutions were being warned by their financial regulators to reduce, or at least not increase, the 
riskiness of their asset portfolios. 

Economic Environment of the Financial Crisis 

Some of the initial positive impacts of TARP have become evident. The advanced 2009 
fourth quarter estimate of GDP growth is reported to be 5.7 percent, of which only 2.3 percent 
was real growth without inventory adjustments (Wall Street Journal, January 30, 2010). For the 
third quarter of 2009, the preliminary release of real GDP growth was 3.8 percent, which has 
now been revised downward to only 2.2 percent, so major revisions in the fourth quarter report 
would not be surprising. Forecasts of highly regarded economists who participated in the 
February 2010 surveys by the Federal Reserve Bank of Philadelphia (2010) and The Economist 
(2010) both predict real GDP growth of 3.0 percent for 2010, following negative real growth of 
2.4 percent for 2009. 
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The financial markets, represented by recent stock indices, are signaling some economic 
progress. Between March 31, 2009 and March 1, 2010, the Dow Jones Industrial Average rose 
approximately 37 percent from 7,609 to 10,404 and for the four largest banks - J P Morgan 
Chase, Bank of America, Wells Fargo (after acquiring Wachovia), and Citigroup - their March 
1, 2010 vs. March 30, 2009 share prices are; $41.83 vs. $24.85; $16.71 vs. $6.03; $27.35 vs. 
$13.37; and $3.39 vs. $2.31; respectively. 

This Study 

The empirical focus of this study is to model stress tests — as potential asset losses -- 
applied to major balance sheet items of the four largest banks considered to be “Too Big To 
Fail”.' These four banks dominate the U.S. banking system as sources of short-term capital and 
represent almost 40 percent of American total bank assets. Two additional banks, among 23 
TARP banks that have the highest ratios of the particular asset to net loans, are also stress tested 
for each asset. The 23 banks are those that received at least $1 billion of capital injections. 

The assets modeled for the stress tests were those at the greatest risk during the dramatic 
2008-2009 deterioration of the U.S. financial markets. The tests are loi potential asset losses for 
the banks’ (i) real estate loans, (ii) other loans, (iii) credit card loans, and (iv) off-balance sheet 
securitized assets. The results are contrasted with the May 2009 Federal Reserve Capital 
Assessment Program tests and found to be consistent. 

Section II delineates the international capital regulatory environment in which the TARP 
banks operate. Details of the TARP injections and the financial characteristics of the 23 TARP 
institutions are delineated in Section III. Section IV describes the method the authors have 
constructed to model the potential stress on the TARP institutions. Section V provides the 
models and results of the unique stress tests for four asset categories applied to six banks and 
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compared to the results from the Federal Reserve Capital Assessment Program. The conclusions 
about the importance of TARP follow in Section VI, which includes a discussion of potential 
policy recommendations to avoid the need for a future TARP injection. 

II. INTERNATIONAL BANK CAPITAL 

In the early 1980s, the Federal Reserve and the Bank of England began coordinating 
some bank capital requirements for the large banks and bank holding companies they supervised. 
By 1986 the Bank of International settlements in Basel, Switzerland accepted the leadership of 
the effort and rapidly gained participation of nine countries to accept the proposed Basel 1 
capital requirements. (Details on Basel I and Basel 2 can be found in Gup, 2004, and Bank for 
International Settlements, 2004 and 2006). Within a few years, successful implementation of 
Basel 1 included acceptance of the standard by the World Bank, the International Monetary 
Fund, and the European Union for their nearly 200 member countries. 

Basel 1 Requirements 

Basel 1 requirements were based on a bank’s book value of total assets, risk adjusted 
assets, and components of its capital accounts. Some flexibility in the requirements encouraged a 
wide range of central banks and financial regulators to implement the system. 

Risk adjusted assets are the product of the book value of assets in an asset risk category 
and the weight assigned to that category, cumulated across the four categories: 0% is assigned to 
cash and various claims on central governments; 20% to securitized mortgages, mortgage backed 
securities. Federal funds sold, cash items in collection, and Municipal securities; 50% to 
conventional mortgages and securitized assets other than mortgages; and 100% to unsecuritized 
loans, industrial revenue bonds, other assets, and fixed assets. 
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Tier 1, or core capital includes common stock, retained earnings, preferred stock with 
noncumulative dividends, minus goodwill. Tier II capital includes preferred stock with 
cumulative dividends, loan loss reserves, and capital debentures with at least five year maturities. 
Basel 1 required banks to maintain; 

(1) total capital as a ratio to total assets of 6 percent 

(2) Tier I Capital > 4 percent of Risk Adjusted Assets, and 

(3) (Tier I + Tier II) Capital > 8 percent of Risk Adjusted Assets. 

Basel 2 Requirements 

After approximately a decade, it appeared that more sophisticated requirements should be 
implemented for the 2C‘ century. After much discussion and analysis, the Bank for International 
Settlements issued Basel 2 for comment by member countries and their financial regulators. 

Basel 2 creates international standards for how much capital banks must retain to mitigate 
their financial and operational risks. Basel 2 continued Tier 1 and Tier I plus Tier II capital 
requirements as percentages of Risk Adjusted Assets and augments risk-weights assigned to 
asset classes according to their risk potential. In addition, to the four asset categories in Basel 1, 
Basel 2 includes derivative products weighted at 125 percent and off-balance sheet items 
weighted at 1 50 percent of their book values. 

Basel 2 (Pillar III) also required each institution to develop its own internal risk profile 
and introduced more regulatory procedures for banks’ disclosure of their capital structure.^ 

These provisions attempted to increase the effectiveness of Basel 2, requiring bank holding 
companies to operate according to their risk profile. As market values of risky assets (such as 
mortgage loans, CMOs, and MBSs) declined, regulators expected institutions to increase their 
Tier I core capital. 
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Basel 2 capital requirements could have exacerbated reaction to the financial crisis and 
public policies as an unintended consequence. The institutions should have increased their Tier I 
capital for safety and soundness at a time when their asset values were declining. Raising new 
capital was hardly possible during the crisis. For institutions with negative net incomes, retained 
earnings were reduced by the amount of these losses. 

The policy conflict was that banks needed additional capital and regulators might have 
encouraged banks to seek it for safety and soundness while capital markets were hardly 
operating. This policy conflict was not anticipated because Basel 2 focuses on GAAP accounting 
and book values of bank assets and capital. Basel 2 bank capital requirements were supposed to 
enhance capital cushions, but the magnitude of the financial crisis was beyond the regulators 
perspective when Basel 2 was devised. Some approaches for dealing with these conflicts are 
suggested among the conclusions to the paper. 

Potential policy unintended consequences often occur from the best intentions. The FDIC 
is proposing (Adler, 2010) that banks commit to a minimum one year holding period for most 
securitized assets. This would damage secondary markets and discourage what were designed as 
the main benefits of asset securitization - enhancing bank liquidity in place of holding illiquid 
assets and expanding credit availability. 

Some banks became so conservative that they have been properly accused of not serving 
their borrower communities. They hardly loaned much, if any, of their TARP capital injections. 
For the 23 TARP banks analyzed in this study, their ratio of net loans to assets for March 31, 
2009 was 54.5 1 percent, 2.28 percentage points below the ratio one year before. 

The Basel 2 provisions that are directly relevant for the models in tliis study are: 

(1) total capital as a ratio to total assets of 6 percent 
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(2) Tier I Capital > 6% of Risk Adjusted Assets 

(3) (Tier I + Tier II) Capital > 10% of Risk Adjusted Assets 

(4) Tier II Capital < Tier I Capital 

(5) off balance sheet securitized assets, derivative products, and off-balance sheet items 
included as additional components of Risk Adjusted Assets 

(5) internal based risk analysis (Pillar III) for each bank 
Toxic Assets. Capital Levels, and Costs of Capital 

Some of the most toxic assets the institutions held in 2008 were collateralized mortgage 
obligations (CMOs) and mortgage backed securities (MBSs) linked to real estate loans. Often the 
book values of these assets far exceeded their market values. Excessive, subprime mortgage 
loans, sometimes including closing costs, had been committed on inflated “hypothesized” 
property values to customers with modest incomes. Credit rating agencies underestimated the 
risk and overestimated or overstated values of securitized assets that supported the real estate 
loans. Borrowers and lenders often operated under the false premise that real estate values would 
rise continually so that refinancing more “valuable” property after two or three years would not 
be difficult, and the new interest rate would be similar to the original mortgage rate.^ 

Flannery (2006, Table 5) calculates the low Basel 2 risk weights for senior AAA claims. 
His “Table 5 indicates that a AAA senior claim on a diversified loan portfolio will have a risk 
weight of 7 percent under Basel IF’ (Flarmery 2006, page 26) 

In fact, real estate market values declined below book values and many borrowers 
defaulted on their mortgages, leaving the market value of institutions’ asset portfolios well below 
their book values. With the deterioration of the value of their loan portfolios, banks’ retained 
earnings and Tier I capital declined by the amount of the losses. Annual net income losses 
further reduced banks’ Tier I capital. 
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Federally insured financial service firms with high leverage (typically debt to equity 
ratios of 10 to 1 ) were convinced that their marginal cost of equity was considerably greater than 
their cost of debt The cost of the debt was considerably less than its real cost because so much 
debt was comprised of deposits insured by the public sector, and banks benefitted from the 
public guarantees and moral hazard. 

III. THE TARP PROGRAM AND ITS BANKS 

TARP 

The TARP program was implemented to protect both the American and global banking 
systems during the financial crisis. The TARP approach that was implemented continues to be a 
source of controversy, however, one large American bank failure among the four largest would 
have been disastrous. Many early TARP opponents are now less vigorous in their objections. 

An interesting public finance aspect of TARP, which has hardly been discussed, is the 
large spread between the dividend rate on the preferred stock TARP injections and the 
Treasury’s low cost of funds. Interest rates on six-month Treasury bills since January 2009 have 
been below 45 basis points (Federal Reserve Bank of St. Louis, FRED2). TARP injections 
require the recipient bank to pay at least a 5 percent annual dividend; and there were other risk 
protections for the Treasury. Thus, it is not surprising that financially sound institutions were 
determined to repay the funds as soon as the Federal Reserve completed its Capital Assessment 
Program tests in May 2009 (Board of Governors of the Federal Reserve, 2009). 

TARP Institutions 

Eighteen commercial banks received a total of $188.5 billion in TARP funds. Two 
investment banks (Morgan Stanley and Goldman Sachs) each received $10 billion, after 
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converting to financial holding companies, and accepting some Federal Reserve regulation. In 
addition, CIT received $2.3 billion, and Discover Financial Services received $1.2 billion. 

Table 1 delineates the characteristics of the 23 institutions that received 88.5 percent of 
the TARP banking ftmds and at least a $1 billion injection. 58.5 percent of the total TARP 
capital injections went to the four largest commercial banks — Citigroup (18.8%), Bank of 
America (18.8%), Wells Fargo (10.4%), and J P Morgan Chase (10.4%). The first data column 
of Table lA shows the amount of TARP funds that each institution received. A star denotes that 
the funds were repaid to the U. S. Treasury in June, 2009, immediately following the Federal 
Reserve’s Capital Assessment Program tests. Of the total TARP dollar injections to all 
institutions, 72.2 percent were repaid by March 1, 2010 (www.treas.gov). 

Data and Measures 

Public data from the FDIC web site t www.fdic.gov l allow calculations of the 23 TARP 
banks’ risk adjusted assets (RAA), solving for RAA from the FDlC’s ratio of Tier I Capital/RAA 
and the level of Tier I Capital. For the TARP banks, the three loan assets to be stress tested 
represent 47 percent of these banks total assets, and securitized assets represent an additional 22 
percent of the banks’ assets. 

Tables lA and IB summarize the March 31, 2009 financial characteristics of the 23 
TARP banks. Table 1 A provides balance sheet data. Table IB provides ratios to reflect the 
riskiness of the banks’ loan portfolios, relative to their capital. Means and standard deviations are 
provided at the bottom of Table 1 A. The standard deviation is larger than the mean for each item 
in Table 1 A, demonstrating the spectrum of risk among the insured depository institutions. 

The three banks at the bottom of Table lA - Huntington BaneShare, Zions 
BanCorporation, and Discover Financial Services - may not appear to have needed TARP funds 
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because their March 2009 Tier I capital ratios were 7.73 percent, 34.95 percent, and 15,21 
percent, respectively. However, each of the three was already in precarious financial position by 
March, 2009, or shortly thereafter. Zions had negative net income and almost 9 times its total 
capital in real estate loans. Huntington BancShare had 99 percent of its loans in real estate and its 
ratio of real estate loans to total capital was 341 percent. Discover had 98 percent of its loans in 
credit card loans, and its ratio of credit card loans to total capital was 512 percent. Moreover, 
Discover, faced 7 times as much risk in off-balance sheet (unused) credit card loan potential 
obligations ($187 billion) as its credit card loans outstanding ($25.6 billion). 

IV. MODELING TARP INSTITUTIONS’ STRESS 

The Assets 

Impacts of the TARP injections are modeled for four bank assets, representing 69 percent 
of the total assets for the four largest U.S. banks, plus two additional banks. The assets are: 

(1) Real estate loans 

(2) Other loans 

(3) Credit Card, and 

(4) Off balance sheet securitized assets 

Real estate loans include 1-4 family residential real estate loans, multifamily residential 
real estate loans, construction and development loans, and commercial real estate loans. For all 
7,038 U.S. banks, as well as the 533 with assets above SI billion, approximately two-thirds of 
their real estate loans are residential, and 22 percent are commercial real estate loans. The 
composition of other loans is 60.25 percent in business loans, with the remainder comprised of 
personal loans, agricultural loans, loans to financial institutions, broker and dealer loans, and 
loans to government agencies. 
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Credit card loans are distinct, unsecured personal loans, which are especially risky during 
a recession. The off-balance sheet balances are often borrowed by persons who are in the most 
difficult economic circumstances. In March 2009, the off-balance sheet unused credit card 
commitments for the TARP banks were 2.4 times their outstanding credit card loan balances. 

The four largest banks assets’ in credit card loans are much smaller than their real estate loans, 
other loans, or securitized assets. 16 of the 23 TARP borrowers had less than one percent of their 
net loans in credit card loans. However, Discover Financial Services had 98 percent of its net 
loans as credit card loans. 

The 23 banks’ securitized assets represent 1 7.6 percent of their total assets, but only six 
have more than $10 billion in securitized assets. Modeling securitized assets is particularly 
important because new accounting requirements demand that banks report securitized assets 
within their balance sheets. 

Derivatives are an important off-balance sheet bank asset, but the reported notional 
dollars on the FDIC reports of condition probably overstates their economic value and potential 
risk to the bank. To determine their appropriate risk you need a net value against forward 
positions that are not recorded on the FDIC statements. Therefore, the TARP banks’ derivatives 
are not analyzed here. 

The Banks 

Stress tests are applied to six banks for each of the four assets. The four largest banks, 
which comprised $4.5 trillion of the aggregate $12 trillion total U.S. bank assets, as ofMarch 31, 
2009, are stress tested for each asset. Two smaller banks are examined because they have the 
largest amount of their assets at risk in a particular asset category. For real estate loans the two 
additional banks are: HuntingtonBancShares with 99. 1 percent of their net loans in real estate 
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loans and Zions BanCorporation with 75.4 percent of their net loans in real estate loans. CIT and 
State Street Bank had 99.9 and 95.9 percent of their net loans in other loans, respectively. 

Stress tests for two additional banks, beyond the four largest banks, include highly 
vulnerable institutions. Stress testing business loans for CIT, for example, is critical, but less than 
one percent of its loans arc supported by real estate. The investment banks that obtained TARP 
funds are not stress tested because they have virtually no insured deposits, a different asset 
composition from commercial banks, and a different role in the economy. Also, they operate in a 
somewhat different regulatory environment than insured depository institutions, although they 
converted to financial holding companies to access TARP funds. 

V. APPLYING THE STRESS TESTS 

For each of the four asset stress tests, it is assumed that either 10 percent or 20 percent of 
a particular bank’s assets in that category could be lost. These are rather small percentage loss 
assumptions for the banks considering the magnitude of the financial crisis. Book value assets 
are reduced by the hypothesized loss, loan loss expenses increase, and capital is reduced by the 
same amount. The high likelihoods of at least these percentage losses without TARP are 
illustrated by the institutions’ 2009 balance sheets. 

The results of the asset stress tests and models are reported in Tables 2A-2D and Table 3. 
Each portion of Table 2 presents the impact on one of the four largest banks. Since each asset 
test is sequential, the aggregate effect for each bank is sum of the four tests. Table 3 provides the 
impacts for two smaller banks, labeled Bank 1 and Bank 2 in the table. 

Tables 2 and 3 model the stress on a bank’s total assets. Tier I Capital as a ratio to Risk 
Adjusted Assets, and the Total Capital-Total Asset Ratio. The actual column represents a bank’s 
March 31, 2009 position and the scenario column is the result after applying the “stress” (losing 
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10 or 20 percent of funds in an asset category). The data in Tables 2 and 3 represent the 
circumstances approximately five months after the TARP injections. Without the TARP funds, 
these banks’ the financial characteristics as of March 2009 would not be so acceptable as those 
delineated in Tables 1 A and IB. 

Citigroup (Table 2A) 

If Citigroup were to lose 10 percent of its real estate loans, other loans, or securitized 
assets, the bank’s capital-asset ratio would decline to 7.46%, 7.42 %, or 4.96%, respectively. 
Such losses on real estate or other loans reduce Citigroup’s Tier I Capital ratio (Tier I 
Capital/RAA) to slightly below 8 percent, which does not violate Basel 2 requirements. A 20 
percent loss of Citigroup’s securitized assets would be disastrous. Its Total Capital-Total Asset 
ratio would become 0.36 percent and its Tier 1 Capital - Risk Adjusted Asset ratio would 
become -0.97 percent. A 1 0 or 20 percent loss of its Credit Card Loans hardly affects Citibank’s 
capital position, but the bank has three times as much in off-balance sheet credit card potential 
loans, at customers’ discretion, than credit card loans outstanding. 

The conclusion for the Citigroup stress tests is that any substantial additional losses 
among its real estate loans, other loans, or securitized assets after March 31, 2009 would have 
endangered its balance sheet. Without the TARP injections, Citigroup would have been in more 
difficulty than it has experienced. For those who accept efficient share price markets, Citigroup’s 
share price near $1 in March 2009 reflected market expectations. 

Bank of America (Table 2B> 

The 2009 Bank of America (BofA) financial position is partially the result of their 
numerous acquisitions in the past decade. After merging with NationsBank and re-locating its 
headquarters to Charlotte, North Carolina in 1997, BofA completed acquisitions of MBNA (a 
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highly profitable Delaware credit card bank) in June, 2005, Countrywide (a mortgage lender) in 
July, 2008, and Merrill Lynch (the nation’s largest retail brokerage firm) in March, 2009. The 
resulting institution is a very different financial services firm from the one that had developed in 
California as a west coast regional lender with a great deal of credit card activity.'* 

The impacts of potential real estate loan losses or other loan losses for BofA would be 
serious and not dissimilar to the same percentage losses for Citigroup. 10 and 20 percent real 
estate loan or other loan losses for BofA would reduce the Bank’s Tier I Capital and Capita! - 
Asset ratios to levels of concern and below even the Basel I requirements. 

The impacts of potential credit card loan losses would not appear to be serious for BofA. 
However, after the acquisition of MBNA, BofA’s credit card loans represent 8.9 percent of its 
loan portfolio. BofA held securitized assets of only 4 percent of total assets in March of 2009. 
Therefore, a deterioration of these assets would not have seriously impaired the bank’s capital. 
JPM (Table 2Ct 

J P Morgan Chase (JPM) is the result of Jamie Dimon’s successful acquisitions when he 
was President of Chicago First National Bank and his return to New York, where he had 
previously been denied in his quest to become President of Citibank. In Chicago, under the name 
of BancOne, Dimon combined BancOne, previously headquartered in Columbus, Ohio; Chicago 
First National Bank; and the National Bank of Detroit, Michigan. Upon his return to New York, 
he merged BancOne into J P Morgan in July of 2004 and then acquired Chase Manhattan Bank 
in 2008 to form JPM Chase. JPM Chase had done due diligence for a possible acquisition of 
Bear Steams in 2008, and when Bear Steams was failing in March 2009, JPM Chase was the 
preferred emergency acquirer at a very low price. 
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JPM could not have withstood significant losses to its real estate loans, other loans, or 
securitized assets without impairing its capital position. A 20 percent loss to any of these three 
assets would have reduced JPM’s Capital - Asset ratio and Tier I Capital to Risk Adjusted Assets 
ratios below the Basel 2 requirement. 

Wells Fargo (Table 20) 

Wells Fargo was in a different position from the other three large banks. During the 
financial crisis. Wells Fargo agreed to acquire Wachovia Bank on October 3, 2008 and to accept 
the associated risks. As part of the acquisition. Secretary Paulson extended an unusual tax 
provision to Wells Fargo. Instead of the usual merger allowance to exempt $1 billion from 
taxable profits annually for 20 years, Secretary Paulson committed the Internal Revenue Service, 
as part of the U.S. Treasury, to exempt $20 billion of profits from taxable income as Wells Fargo 
would choose to apply the exemption. This immediate potential exemption almost doubles the 
present value of the $20 billion exemption and greatly increased the long run value of the 
acquisition. 

The results of the stress tests for Wells Fargo are not very different from those for 
Citigroup. A 10 percent Wells Fargo asset loss in real estate loans, other loans, or securitized 
assets would leave Wells Fargo with unacceptable Tier I and total capital positions. As a result of 
any of the three prospective 10 percent losses, the bank’s Tier I Capital - Risk Adjusted Asset 
ratio would be below 5 percent, and its largest Capital - Asset ratio would be below 6 percent. In 
each instance a Basel 2 requirement would be violated. If the loan loss ratios were 20 percent, 
Wells Fargo would have miniscule capital positions. Only the bank’s credit card loan portfolio 
appears to be capable of sustaining a 10 or 20 percent loss. 
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Bank 1 and Bank 2 (Table 3) 

Table 3 provides results comparable to Tables 2A - 2D for two additional banks. Bank 1 
and Bank 2 will be different institutions for each asset category. Banks 1 and 2 are the two banks 
with the highest percent of their net loans in the particular asset category being examined. 

Huntington BancShares and Zions Bancorporation each had more than 250 percent of its 
capital in real estate loans (see Table 1) in March 2009. For 10 or 20 percent real estate loan 
losses, the capital position for Huntington BancShares would be damaged, and Zions 
Bancorporation’s capital would be severely impaired. 

Discover Financial Services is the only institution among the TARP banks for which 
credit card losses might have threatened their solvency. Some of the four largest banks have 
significant credit card activity, but they were probably large enough to withstand major credit 
card losses. 

Other loans, including commercial and personal loans (unrelated to credit cards) are 
critical assets for CIT, as a predominantly small business lender. CIT was unable to sustain 
major loan losses and their creditors nearly foreclosed in August 2009, three months before the 
bank entered bankruptcy. ClT’s capital-asset ratio would have been greatly impaired by a 10 or 
20 percent loss of its other loans, which include business loans. 

Aggregate Asset and Capital Losses 

The scenarios for the assets of the four largest banks can be aggregated since each bank is 
stress tested independently for each asset. The impacts of combined losses of 20 percent of real 
estate loans and other loans for the large banks are shown in Table 4. 

The conclusion is clear. On the basis of March 3 1 , 2009 data, each of the four largest 
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U. S. banks would have been in a precarious capital position if the bank had lost 20 percent of 
each of the four assets that are stress tested. After the 20 percent losses, the largest values of 
Tier I Capital/Risk Adjusted Assets (0.27 percent) and Total Capital/Tota! Assets ( 1 .09 percent) 
would have belonged to Citigroup. 

Modeling 20 percent losses is not unrealistic. Between March 31, 2008 and the same date 
in 2009, the Dow Jones Industrial Average declined 38 percent (from 12,263 to 7,609), 
unemployment rose from 5.0 to 8.9 percent, and housing foreclosures increased even more 
rapidly. These economic experiences are evidence that the percentage of losses analyzed in this 
paper were realistic concerns for the U.S. financial system. 

Stress Tests vs. the Fed Capital Assessment Program 

The scenarios that have been developed in this study are quite similar to the Supervisory 
Capital Assessment tests that were applied in the spring of 2009 by the Board of Governors of 
the Federal Reserve (2009a) and summarized by Chairman Bemanke (2009). Each emphasizes 
the ratio of total capital to total assets and the composition of capital (tier I capital as a ratio to 
risk-adjusted assets) to examine the riskiness of the TARP banks. The Federal Reserve employed 
the tests to examine the additional capital injection that might be needed for the banks to remain 
solvent if the economy deteriorated further. The Federal Reserve tests were completed just 
before some TARP banks were permitted to repay their “loans” in June, On November 9, 2009 
the Fed (Board of Governors, 2009b) announced that 9 of the 10 bank holding companies that 
had been determined to need capital in May 2009 were in now compliance. 

The similarity between the results of this study and the Fed’s tests reflects the effective 
modeling applied here, even though the purposes of the two approaches are different. This study 
shows how important the TARP program was to support the institutions during the financial 
crisis. Bemanke (2009) says the Fed’s “assessment program was a forward-looking, ‘what-if 
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exercise intended to help supervisors gauge the extent of the additional capital buffer to keep 
these institutions strongly capitalized and lending, even if the economy performs worse than 
expected between now and the end of next year.” 

VL CONCLUSIONS AND POLICY CONSIDERATIONS 

TARP Results 

The four largest US banks had combined total assets of $4.8 trillion on March 31, 2009. 
If all four had failed and the U.S. government realized 50 percent of the book value of their 
assets, the loss to taxpayers would have exceeded $2 trillion. Instead, TARP injected $239.5 
billion into approximately 35 financial institutions; $212 billion was injected into the 23 
institutions in Table 1, earning approximately a 5 percent dividend. Virtually the total injection 
will be repaid by 2012. 72 percent of the total TARP injection has been repaid by March 2010. 
For 2009, the Treasury’s TARP revenue from the 23 institutions with a 5 percent preferred stock 
dividend should have exceeded $10 billion, while the six-month Treasury bill rate was always 
below one half of one percent. 

The failure of even the smallest of the four largest commercial banks could have virtually 
destroyed the U.S. financial system and would have had global implications. There was really no 
alternative but for the U.S. Treasury to implement the TARP program. Even the delayed 
bankruptcy filing by CIT and reorganization while they continued lending to small firms, instead 
of their bankruptcy during the height of the crisis, should be viewed as a benefit of TARP. 

The TARP program restored confidence in the U.S. financial system, as proved by the 
market results since March 2009. March 2009 data include the immediate impacts of TARP and 
reflect what could have occurred without the capital injection. TARP should be deemed a 
success by virtually any standard. 
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Avoiding the Need for Another TARP 

A number of suggestions are being offered to avoid the need for future TARP injections. 
A combination of these approaches can be the basis for a policy solution. 

Flannery (2005) offered one of the few suggestions shortly before the financial crisis. He 
proposed that financial institutions be required to hold reverse convertible debentures that would 
be automatically converted to core capital if the market value of an institution’s capital fell 
below a pre-established threshold. Flannery (2010) has expanded his analysis and retitled his 
debentures as contingency capital certificates (CCC), which would provide a safety net to large 
financial institutions without public sector capital injections. Flannery would require CCCs to be 
held as bank debt that would automatically convert to core capital on the basis of declining 
market values of bank equity, without regulatory intervention or legislative action. 

Kashyap, Rajan, and Stein (2008) recommend that depository institutions be required to 
purchase capital insurance from which they would receive a capital infusion in a crisis. This 
proposal has some similar aspects to what Flannery has proposed, but capital infusions from 
insurance would require cooperation and possibly negotiation between the crisis institution and 
the insurance company. Moreover, if the same company insured numerous banking institutions 
during a crisis similar to 2008-2009, the insurance company or industry would probably require 
public sector assistance. 

Paul Volker, advisor to President Obama, former Federal Reserve Chairman, and former 
President of the New York Federal Reserve Bank, has proposed an approach (2010) that is a 
partial return to 1933 Glass-Steagall requirements that were eliminated by the Financial 
Modernization Act of 1999. Volker would require that institutions eligible for public sector 
financial support separate their activities between those on behalf of their customers and those on 
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behalf of the institution and its owners. Volker’s proposal would separate proprietary trading, 
hedge funds activity, and equity trading and not provide public financial support for these 
activities if they faced substantial losses. 

Others have recommended substantially increased capital requirements for institutions so 
that they could sustain losses in a crisis and remain solvent. For example, an instimtion might be 
required to have a 10 percent ratio of core capital to risk adjusted assets, which would be 
permitted to decline to 8 percent if the market value of a bank’s assets deteriorated in a crisis. 
With an 8 percent capital ratio, an institution could continue to function, but further losses would 
put the institution at risk. This approach would provide the regulators with time to deal with one 
declining institution, but the results of the stress tests of 10 or 20 percent asset losses in the 
current study suggest that temporary forbearance is not much of a solution to protect several 
large institutions during a significant financial crisis. 

Conclusion 

TARP provided temporary support for the U.S. and global financial systems while 
restoring some confidence that markets would return toward normalcy. Aggregate TARP tosses, 
estimated to be $117 billion on the investment of $581 billion, compared to the potential cost of 
a single failure of a very large bank, are not excessive. Long term solutions are being debated as 
part of the pending U.S. financial legislation and public policy changes. 
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END NOTES 


’ Paul Volker has claimed that the Obama regulatory reform proposals will maintain a policy of 
“Too Big To Fail” and could lead to future bailouts (see Wagner (2009, November 4). Volker 
recommends that reform proposals should exclude nonbank financial firms from the policy of 
“Too Big To Fail.” He would also separate the most risky activities that are not services on 
behalf of consumers from the activities for which the public sector would provide support. 

^ U S. regulators of insured depository institutions had already implemented a similar provision 
for large banks as part of their CAMELS analysis, which included capital adequacy (C), asset 
quality (A), capability of management (M), liquidity (L) , and sensitivity to market risk (S). (see 
Federal Reserve Bank of Chicago, 1997). 

’ Many of these loans were 2/28 and 3/27 subprime loans for which the initial low interest rate 
would rise dramatically at the end of 2 or 3 years, respectively, unless they could be refinanced. 
As property values declined, lenders refused refinancing, borrowers could not afford the higher 
rates (often more than twice the original rate), and foreclosures began. 


Today’s VISA credit card began in 1958 as BankAmericard, a subsidiary of Bank of America. 
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Assets 

$190,459 

$59,170 

$525,722 

$265,375 

$13,569 

$0 
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$127,393 

$0 
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$0 
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$0 

$0 

$0 

Risk 

Adjusted 

Assets 

$1,129,775 

$1,031,380 

$673,427 

$452,429 

$135,475 

$45,166 

$115,897 

$221,434 

$154,013 

$78,511 

$111,569 

$56,965 

$108,560 

$100,164 

$97,311 

$2,350 

$69,749 

$74,205 

$49,991 

$41,297 

$18,612 

$177 

$33,056 

Other 

Loans 

$237,085 

$313,881 

$244,205 

$131,236 

$4,157 

$12,729 

$34,730 

$81,274 

$48,947 

$35,343 

$25,147 

$21,711 

$26,603 

$25,665 

$40,543 
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$27,032 
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Loans 
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$0 
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$6 

$0 
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$0 
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Estate 

Loans 

$352,472 

$381,988 

$240,254 

$203,699 

$567 
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$86,070 
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$70,647 
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$5,228 
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$29,456 
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$350,619 
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Table 3. Bank 1 and Bank 2 Capitid Losses* 


Real Estate Loans 

Bankl 

Huntington BancShares 

Bank 2 

Zions BanCorporation 

Real Estate Loans;Net Loans 

99.11% 

75.38% 


Real Estate Loan Loss Effects 

Before Loss 

10% Loss 

20% Loss 

Before Loss 

10% Loss 

20% Loss 

Tier 1 CapitahRisk-Adjusted Assets 

34.95% 

23.28% 

li.53% 

7,74% 

t.94% 

-3.86% 

Total CapitaliTotal Assets 

13.57% 

8.91% 

4.30% 

5.83% 

0.78% 

-4.32% 


Credit Card Loans 

Bank 1 

Discover Financial Services 

Bank 2 

U.S. Bancorp 

Credit Card Loans:Net Loans 

98.19% 

7.24% 


Credit Card Loan Loss Effects 

Before L<»s 

10% Loss 

20^9 Loss 

Before Loss 

10% Loss 

20% Loss 

Tier 1 CapitaliRisk-Adjusted Assets 

15.21% 

7.47% 

-0.28% 

6.76% 

6.17% 

5.58% 

Total CapitaliTotal Assets 

13.32% 

6.50% 

-0.32% 

8.42% 

7.91% 

7.41% 


Other Loans 

Bank 1 

CIT Group 

Bank 2 

State Street Corporation 

Other LoansiNet Loans 

99.96% 

95.86% 

... 

Other Loam Loss Effects 

Before Loss 

10% Loss 

20% Loss 

Before Loss 

10% Loss 

20% Loss 

Tier 1 CapitaliRisk-Adjusted Assets 

23.12% 

14.70% 

6.30% 

18.37% 

17.43% 

16.49% 

Total CapitaliTotal Assets 

14.00% 

5.09% 

-10.18% 

9.95% 

9.46% 

8.97% 


Securitized Assets 

Bank 1 

PNC Bank 

Bank 2 

Sun Trust Bank 

Securitized AssetsiToial Assets 

0.43% 

73.11% 


Securitized Assets Loss Effects 

Before Loss 

10% Loss 

20% Loss 

Before Loss 

10% Loss 

20% Loss 

Tier 1 CapitaliRisk-Adjusted Assets 

8.07% 

8.02% 

7.97% 

8.08% 

-0.20% 

-8.49% 

Total CapitaliTotal Assets 

8.07% 

8.03% 

7.99% 

10.78% 

3.45% 

-3.87% 


*Banks 1 and 2 are the two banks with the highest percent of their net loans in a particular asset category 
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Table 4 . Aggregate Losses* (March 31 , 2009 $ in 000,000, OOOs) 


BANK 

Total Assets 

Total Capital 

Asset & Capital 
Losses 

Tier 1 Capiial; 
Risk Adjusted 
Assets 

Total Capital: 
Total Assets 





AFTER 20% Loss 

JP Morgan Chase 

$1,688.20 

$130.50 

$117.92 

4.55% 

0.75% 

Bank of America 

$1,434.00 

$135.30 

$139.18 

-4.78% 

-0.27% 

Citigroup 

$1,143.60 

$109.30 

$96.88 

0.27% 

1.09% 

Wells Fargo 

$552.20 

$45.10 

$66.98 

-7.11% 

-3.96% 


*20% aggregate loss for the sum of real estate and other loans 
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America's Addiction to Debt 

By: Hon. David M. Walker, President and CEO of the Peter G. Peterson Foundation 
and Former Comptroller General of the United States (1998-2008) 


Chairman Moore, Ranking Member Biggert and members of the sub-committee, thank you for the 
opportunity to testify today. My testimony is based on my many years of experience in the public, 
private and not-for profit sectors, including serving as the current President and CEO of the Peter G. 
Peterson Foundation, and as a former Comptroller General of the United States and head of the GAO 
from 1998-2008. 

It is very important to state at the outset of this hearing that not all debt and leverage is bad. For 
example, individuals may take on debt to purchase a home, to finance their education or their children's 
education, or to make other investments designed to improve their future or their family's future. 
Businesses may take on debt in order to start operations, expand their businesses, conduct research or 
otherwise improve their future prospects. Country's may take on debt to make investments in areas like 
basic research, education innovation and critical infrastructure that can help to grow the economy, 
improve its competitive posture and enhance future prospects. Individuals, businesses and countries 
may also take on debt temporarily in order to deal with economic downturns and unexpected 
emergencies, including wars in the case of sovereign nations. However, individuals, businesses and 
countries must not become accustomed to taking on debt In order to finance their ongoing operating 
costs and current wants and at the expense of future needs. 

Now let me turn to the U.S. Government, which is what 1 was asked to focus my testimony on today. It is 
clear that the United States is a great nation, possibly the greatest in the history of all mankind. At the 
same time, our country Is resting on our past success and our current sole "Superpower" status while, at 
the same time, ignoring a range of leading indicators that clearly demonstrate that we are on an 
imprudent and unsustainable path in many respects. This Includes such areas a public finatice, savings 
rates, educational performance, health care costs and outcomes, and the state of our nation's critical 
infrastructure. 

The truth is, our country's future standing and the standard of living for future generations of Americans 
is threatened by these and other key sustainability challenges. Given the subject of this hearing, I will 
focus my remarks today on America's structural deficits, growing debt burdens, increased reliance on 
foreign lenders and low savings rates. These are the issues that are most relevant to this series of sub- 
committee hearings. 
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During the first approximate 200 years of our republic's existence, the federal government did not 
experience significant and recurring deficits unless the country was at war, was experiencing a 
depression or recession, or faced some other major national emergency (See Exhibit I). However, within 
the past several decades, both America and too many Americans became addicted to spending, deficits 
and debt. This cultural challenge is real, and it has reached epidemic proportions in Washington, DC. As 
an example, total federal debt levels (in nominal terms) have more than doubled in less than 10 years 
(See Exhibit II), and they could double again within the next 10 years absent a dramatic course 
correction. 

Today, the all too typical discussion in Washington is not whether we should seek to balance the budget 
and reduce our relative debt burdens, but what level of recurring deficits and debt burdens should be 
acceptable. Some argue that running deficits equal to the size of our nation's economic growth should 
be acceptable even when the country is at peace and does not face any major economic challenges or 
other current crises that might justify a temporary increase in federal spending. The problem with this 
deficit and debt philosophy is that when the economy is in recession, the country is at war, and/or a 
national crisis occurs or natural disaster strikes, deficits can soar to astronomical levels. For example, in 
fiscal 2009, the United States ran a $1.41 trillion federal deficit equal to about 9.9 percent of the 
nation's economy. Most of this deficit was inherited by President Obama and was due primarily to 
temporary reductions in revenues and increases in spending attributable to the recession, two 
undeclared and unfinanced wars, and the major housing/financial system crisis. While the deficit for 
fiscal 2010 is expected to decline somewhat, it Is still erqsected to exceed $1.3 trillion. 

Clearly trillion dollar plus deficits are a matter of growing public concern. It is, however. Important to 
understand that our short-term deficits do not represent the real threat to our collective future. That 
real threat is represented by the large and growing structural deficits that we will face after the 
economy has recovered, after unemployment is lower, after the wars are over, and long after the recent 
crises have passed. These deficits and debt burdens are the ones that threaten our "Ship of State" at 
home and our standing around the world. They are driven largely by current entitlement programs, 
escalating health care costs, and a growing gap between projected federal spending levels and 
revenues. Absent dramatic and fundamental spending and tax reforms, our federal debt levels are 
expected to skyrocket in the future (See Exhibit III). 

Our structural deficits represent a true national security challenge. After all, a nation's economy must be 
strong for it to be respected abroad and effective on the home front. 

Federal spending levels have grown by almost 300 percent net of inflation over the past 40 years and 
the federal budget is now dominated by mandatory spending programs that grow on autopilot (See 
Exhibit IV). These mandatory spending programs serve to constrain our ability to invest and to help 
create a better future. 

In addition to direct spending programs, the federal government foregoes about $1 trillion in revenues a 
year due to various tax deductions, exemptions, credits and other preferences. The top five tax 
preferences alone exceed total estimated federal spending on Medicare in this year (See Exhibit V). 
These and other tax preferences are also on auto-pilot and are not subject to periodic review and 
reauthorization. 
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Direct federal spending Is expected to skyrocket based on existing federal programs and policies (See 
Exhibit VI). While reasonable people can and do differ on whether or not the recently enacted health 
care reform legislation will improve or worsen our federal deficit and debt outbok, it will clearly result 
in higher federal spending beyond the levels projected in Exhibit VI. 

From a broader financial perspective, the federal government's total liabilities, 
commitments/contingencies and unfunded promises for Medicare and Social Security more than tripled 
between September 30, 2000 and September 30, 2009 (See Exhibit VII). Medicare alone was over $38 
trillion in the hole as of September 30, 2009. This amount increases every year that we delay taking 
action to reduce health care costs and better target taxpayer subsidies under Medicare's voluntary Part 
B and Part D programs. 

While many are rightfully concerned about the serious threat posed by rapidly increasing health care 
costs, they do not represent our fastest growing federal expense. Believe it or not, interest costs are 
expected to be the single largest line item in the federal budget within 10 years. In addition, with Just a 
two percent (200 basis point) increase in projected interest costs, by 2040, the only thing the federal 
government could pay based on historical levels of revenue to GOP is interest on the mounting federal 
debt (See Exhibit Vlll). And what do we get for that interest? Nothing! 

Due to our low savings rate, and large spending appetite, America has become unduly reliant on foreign 
investors to finance our federal deficits and debt (See Exhibit IX). This is not in our nation's long-term 
economic, foreign policy, national security or domestic tranquility interests. 

The history of the Suez Crisis in 1956 and the U.S. Government's more recent actions in connection with 
the guarantee of Fannie Mae and Freddie Mac debt in 2009 serve to demonstrate what can happen 
when you rely too much on foreign lenders. After all, you must pay attention to your bankers, especially 
if you want them to continue to lend you huge sums of money at low interest rates. 

We must also recognize that current Treasury rates are low by historical standards (See Exhibit X) and 
foreign holdings of Treasury securities are largely in shorter maturities (See Exhibit XI). Therefore, a 
sudden increase in interest rates could have a dramatic and adverse affect on the federal budget, the 
cost of credit, and the overall economy. 

As I have traveled the country and appeared in the media promoting the need for fiscal responsibility, 
many have asked me: Are we Greece? Their question is based on the current economic challenges facing 
that country which were driven in large part by dramatic increases in spending, escalating deficits and 
growing debt burdens. The answer that I typically give is that the U.S. is not In the same situation as 
Greece is today; however, we need to learn from the lessons of Greece and past history if we want to 
avoid a similar crisis of confidence in the future. 

Most Americans would be surprised to know that the total U.S. public debt levels (i.e., federal, state and 
local) are already comparable to some of the financially troubled countries in Europe (See Exhibit XII). 
And these numbers do not include the trillions in debt owed to various federal “trust funds”, like Social 
Security and Medicare. They also do not include the trillions In Fannie Mae and Freddie Mac debt that 
was recently guaranteed by the U.S. Government, and that some believe should be consolidated with 
the U.S. government's financial statements. 
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The truth Is that the debt to GDP numbers that the federal government pushes to the public serve to 
understate our nation's true leverage. For example, current debt held by the public is about 58 percent 
of GDP and rising rapidly. However, by adding the debt owed to Social Security, Medicare and other 
trust funds, the debt/GOP ratio would already be about 89 percent of GDP and rising rapidly. Most 
economists believe that economic growth starts to suffer when federal debt rises to 90 percent of GOP 
and that federal debt to GDP in excess is 100 percent is a matter is real concern. We are rapidly 
approaching those levels and If you count the Fannie Mae and Freddie Mac debt we are already well 
past them. 

While my testimony focuses on the federal government, other levels of government also face serious 
structural deficit challenges that must be addressed. For example, most states face large structural 
deficits due to Medicaid costs, unfunded retiree health plans, underfunded pension plans, deferred 
maintenance and other critical infrastructure needs, and public education requirements. Therefore, our 
national challenge is greater than our federal challenge. As a result, all levels of government will 
ultimately need to re-prioritize and re-engineer themselves to focus more on the future, true needs 
rather than unlimited wants, and generating real results. 

What about savings rates? U.S. personal savings rates as a percentage of disposable income have 
declined dramatically from the very high World War II levels (See Exhibit XIII) and our average household 
savings rate is very low compared to other leading nations (See Exhibit XIV). Shockingly, due largely to 
huge federal deficits, the U.S. net national savings rate has plunged to the lowest level since the Great 
Depression (See Exhibit XV). 

Why should we be concerned about this trend? Because savings represent the seed corn for a better 
future. With savings comes investment, new innovations, productivity improvements, capital 
enhancements and other things that help to promote economic growth, enhance our competitive 
posture and increase our standard of living. 

At the same time that savings rates have plunged, household debt levels have risen dramatically (See 
Exhibit XVI) and the level of federal debt held by the public as a percentage of GDP has also risen 
dramatically in recent years (See Exhibit XVII). In fact, the total debt held by the public as a percentage 
of the economy is at the highest level since the record levels resulting from World War II. The 
combination of declining savings rates and increased debt burdens represent a clear threat to our 
country’s future prospects. 

As i previously mentioned, the most serious financial threat to our country's future is not today's deficits 
and debt levels. No, the real threat is represented by the escalating deficits (See Exhibit XVIII) and debt 
burdens we will face in the future based on our current fiscal path (See Exhibit III). 

We must recognize the reality that the same four factors that contributed to the mortgage-related sub- 
prime crisis exist in connection with the federal governments own finances. Specifically, a disconnect 
between those who benefit from prevailing practices and those who will pay the price and bear the 
burden when the bubble bursts. Second, not enough transparency on the nature, extent and magnitude 
of the real risks. Third, too much debt, not enough focus on cash flow, and over reliance on credit 
ratings. Finally, a failure of existing governance, risk management, oversight and regulatory functions to 
act until a crisis is at the doorstep. 
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There are, however, two big differences between the mortgage-related sub-prime challenge and the 
U.S. Government's own deteriorating financial condition. First, the size, scope and potential adverse 
consequences associated with a loss of confidence in the federal government being able to put its 
financial house in order are much greater. Second, no one is going to "bailout” America. We need to 
face the facts and start making tough choices before we reach a "tipping point" and risk losing the 
confidence of our foreign lenders. In my view, the real risk related question in this regard is not whether 
the U.S. will default, but rather what will the value of the dollar be in the future. It's not clear whether 
and to what extent credit ratings agencies consider this factor in their ratings decisions. 

Many are asking, why have the markets not already reacted to these disturbing trends? First, markets 
tend to be myopic. Second, there isn't enough information widely available, well understood and 
effectively communicated in connection with our federal finances. Finally, many people acknowledge 
that we while face serious fiscal challenges, they assert that some other nation's face greater fiscal 
challenges. This can lead to a temporary flight to relative quality until people wake-up and when they 
do, things can change very quickly. Why would we want to take the related risk when the numbers are 
so clear and compelling? 

Clearly the U.S. benefits from being the largest economy in the world and the world's leading reserve 
currency. This gives us more time and rope to play with but neither are unlimited. In my view, the U.S. 
also benefits from some "home team bias" since the most of the major credit ratings agencies are based 
in the U,S. These agencies are not infallible, as was evident in connection with their flawed ratings of a 
range of mortgage-backed securities in the recent housing and financial crisis. 

In closing, America is a great nation, but we are at a critical crossroads. The fiscal decisions that elected 
officials make or fail to make within the next 3-S years will largely determine whether our collective 
future will be better than out past. We must wake-up, recognize reality, and make tough choices In 
order to help ensure that America stays strong, the American dream stays alive and our future Is better 
than our past. However, to do so we need to employ special processes since the regular legislative order 
is broken. We should also act sooner rather than later and before we face an immediate crisis where 
things could spin out of control. 

Ultimately we will need to take a range ofsteps that will help us recapture fiscal flexibility and stabilize 
our debt/GDP at a reasonable and sustainable level (e.g., 60 percent of GDP). This includes re-Imposing 
tough but realistic statutory budget controls, achieving comprehensive Social Security reform, increasing 
overall savings rates, enacting health care reform that reduces health care costs and stabilizes total 
health care costs as a percentage of the budget and the economy, implementing defense and other 
spending reprioritization and constraint, and engaging in comprehensive tax reform that will raise more 
revenues as a percentage of the economy. A number of such illustrative reform proposals are outlined 
on our foundation's web site at www.pqpf.orq . and additional reform options are included in my book 
entitled Comeback America: Turning the Country Around and Restoring Fiscal Responsibility. More 
information on this book can be found at www.comebackamericathebook.com . 

What does the public think about this issue? In a November 2009 survey sponsored by the Peterson 
Foundation, 80 percent of the American people responded that they are concerned about our nation's 
finances and feel that action is needed to put them in order. In addition, an April 2010 Global Strategy 
Group survey that polled former top federal government economic and budget officials showed 100 
percent agreement that the federal government is currently on an unsustainable longer term fiscal path. 
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A super majority of these officials also agreed that action should be taken within the next one to two 
years to begin to address it. 

We are encouraged by the President's creation of a Fiscal Responsibility and Reform Commission to help 
address this important issue. However, In the final analysis, concrete action by responsible elected 
officials is required if we want our republic to stand the test of time and ensure that our future will be 
better than our past. It is also important that we act sooner rather than later because the changes that 
will be necessary will only grow larger with the passage of time (See Exhibit XIX). 

We at the Peterson Foundation will continue to do our part to help promote more federal fiscal 
responsibility and accountability today in order to create more opportunity tomorrow. This includes, but 
is not limited to, educating and activating the American people about our challenge and a range of 
sensible solutions in order to accelerate action in Washington. Yes, we at the Peterson Foundation will 
do our part; all that I ask is that you do yours. Our nation's founders and our families deserve no less. 

Thank you again for the opportunity to testify. I would be happy to answer any questions you may have. 
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Abstract 

In a financial system in which balance sheets are continuously marked to market, asset 
price changes appear immediately as changes in net worth, eliciting responses from 
financial intermediaries who adjust the size of their balance sheets. We document 
evidence that marked-to-market leverage is strongly procyclical. Such behavior has 
aggregate consequences. Changes in dealer repos — the primary margin of adjustment for 
the aggregate balance sheets of intermediaries — forecast changes in financial market risk 
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1. Introduction 

In a financial system where balance sheets are continuously marked to market, 
changes in asset prices show up immediately on balance sheets, and have an instant 
impact on the net worth of all constituents of the financial system. The net worth 
of financial intermediaries are especially sensitive to fluctuations in asset prices 
given the highly leveraged nature of such intermediaries’ balance sheets. 

Our focus in this paper is on the reactions of the financial intermediaries to 
changes in their net worth, and the market-wide consequences of such reactions. 
If financial intermediaries were passive and did not adjust their balance sheets to 
changes in net worth, then leverage would fall when total assets rise. Change in 
leverage and change in balance sheet size would then be negatively related. 

However, as we will see below, the evidence points to a strongly positive re- 
lationship between changes in leverage and changes in balance sheet size. Far 
from being passive, the evidence points to financial intermediaries adjusting their 
balance sheets actively, and doing so in such a way that leverage is high during 
booms and low during busts. That is, leverage is procyclical. 

Procyclical leverage can be seen as a consequence of the active management of 
balance sheets by financial intermediaries who respond to changes in prices and 
measured risk. For financial intermediaries, their models of risk and economic 
capital dictate active management of their overall Value-at-Risk (VaR) through 
adjustments of their balance sheets. 

From the point of view of each institution, decision rules that result in pro- 
cyclical leverage are readily understandable. However, there are aggregate con- 
sequences of such behavior for the financial system as a whole that might not 
be taken into consideration by individual institutions. We exhibit evidence that 
procyclical leverage affects aggregate volatility and particularly the price of risk. 

Our paper has two main objectives. Our first objective is to document the 
relationship between balance sheet size and leverage for security broker dealers - 
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financial intermediaiies that operate primarily through the capital markets, and 
which included the major Wall Street investment banks. We show that leverage is 
strongly procyclical for these institutions and show that the margin of adjustment 
on the balance sheet is through repos and reverse repos. The first version of our 
paper was written in June 2007, just prior to the eruption of the financial crisis 
of 2007-8. Since then, the five major US investments banks that we analyze in 
the remainder of the paper have all left the broker dealer sector. Three of them 
- Bear Stearns, Lehman Brothers and Merrill Lynch were either taken over under 
distressed conditions or declared bankruptcy. The remaining two - Goldman 
Sachs and Morgan Stanley - converted to bank holding companies. Thus, in the 
short time period since the first version of this paper was written, the era of stand 
alone Wall Street investment banks has come to an end. Our paper represents 
a contemporaneous record of the last months of the once illustrious Wall Street 
investment banks. 

Our second objective is to pursue the aggregate consequences of procycli- 
cal leverage and document evidence that expansions and contractions of bal- 
ance sheets have asset pricing consequences through shifts in risk appetite. In 
particular, we show that changes in collateralized borrowing and lending on in- 
termediary’s balance sheet are significant forecasting variables for innovations in 
market-wide risk as measured by the VIX index of implied volatility in the stock 
market. We also decompose VIX innovations into changes of stock market volatil- 
ity and changes of the difference between implied volatility and actual volatility 
(the volatility risk premium). We find that dealer balance sheet changes primarily 
forecast changes in the volatility risk premium, which has a natural interpretation 
as the price of risk. 

Previous work has shown that innovations in market volatility are important 
cross-sectional pricing factors (see Ang, Hodrick, Xing, and Zhang (2006), and 
Adrian and Rosenberg (2008)), and that the volatility risk premium forecasts fu- 
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ture equity returns (Bollerslev and Zhou (2007)). Our finding that fluctuations of 
the balance sheets of broker dealers forecast volatility innovations shows that in- 
termediary balance sheets matter for the pricing of risk. In this way, our empirical 
results provide some backing to recent theoretical work on liquidity and asset pric- 
ing. Gromb and Vayanos (2002) draw on the theme in Shleifer and Vishny (1997) 
on the importance of collateral constraints for leveraged traders. Brunnermeier 
and Pedersen (2007) coined the term “margin spiral” where increased margins and 
falling prices reinforce market distress. He and Krishnamurthy (2008) show how 
intermediary capital matters in a dynamic asset pricing model. Our empirical 
results provide some context for this literature. 

Our findings also shed light on the concept of “liquidity” as used in common 
discourse about financial market conditions. In the financial press and other mar- 
ket commentary, asset price booms are sometimes attributed to “excess liquidity” 
in the financial system. Financial commentators are fond of using the associated 
metaphors, such as the financial markets being “awash with liquidity” , or liquidity 
“sloshing around”. However, the precise sense in which “liquidity” is being used 
in such contexts is often left unspecified. 

Our empirical findings suggest that financial market liquidity can be under- 
stood as the rate of growth of aggregate balance sheets. In response to increases 
in prices on the asset side of intermediaries’ balance sheets, leverage falls, and 
intermediaries hold surplus capital. They will then search for uses of their surplus 
capital. In a loose analogy with manufacturing firms, we may see the financial 
system as having “surplus capacity” . For such surplus capacity to be utilized, the 
intermediaries expand their balance sheets. On the liabilities side, they take on 
more short-term debt. On the asset side, they search for potential borrowers that 
they can lend to. Financial market liquidity is intimately tied to how hard the 
financial intermediaries search for borrowers. 

The outline of our paper is as follows. We begin with a review of some very ba- 
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sic balance sheet arithmetic on the relationship between leverage and total assets. 
The purpose of this initial exercise is to motivate our empirical investigation of the 
balance sheet changes of financial intermediaries in section 3. Having outlined the 
facts, in section 4, we show that change in aggregate repo positions of the major 
financial intermediaries can forecast innovations in the volatility risk-premium, 
where the volatility risk premium is defined as the difference between the VIX 
index and realized volatility. We conclude with discussions of the implications of 
our findings for funding liquidity. 

2. Some Basic Balance Sheet Arithmetic 


What is the relationship between levemge and balance sheet sizel We begin with 
some very elementary balance sheet arithmetic, so as to focus ideas. Before looking 
at the evidence for financial intermediaries, let us think about the relationship 
between balance sheet size and leverage for a household. The household owns a 
house financed with a mortgage. For concreteness, suppose the house is worth 
100, the mortgage value is 90, and so the household has net worth (equity) of 10. 
The initial balance sheet then is given by: 
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Leverage is inversely related to total assets. When the price of my house goes up, 
my net worth increases, and so my leverage goes down. Indeed, for households, the 
negative relationship between total assets and leverage is clearly borne out in the 
aggregate data. Figure 2. 1 plots the quarterly changes in total assets to quarterly 
changes in leverage as given in the Flow of Funds account for the United States. 
The data are from 1963 to 2006. The scatter chart shows a strongly negative 
relationship, as suggested by a passive behavior toward asset price changes. 



Figure 2.1: Total Assets and Leverage of Household 


We can ask the same question for firms, and we will address this question for 
three different types of firms: non-financial firms, commercial banks and security 
brokers and dealers. If a firm were passive in the face of fluctuating asset prices, 
then leverage would vary inversely with total assets. However, the evidence points 
to a more active management of balance sheets. 

Figure 2.2 is a scatter chart of the change in leverage and change in total 
assets of non-financial, non-farm corporations drawn from the U.S. flow of funds 
data (1963 to 2006). The scatter chart shows much less of a negative pattern, 
suggesting that companies react somewhat to changes in asset prices by shifting 
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Figure 2.2: Total Assets and Leverage of Non-financial, Non-farm Corporates 

their stance on leverage.' More notable still is the analogous chart for U.S. 
commercial banks, again drawn from the U.S. Flow of Funds accounts. Figure 
2.3 is the scatter chart plotting changes in leverage against changes in total assets 
for U.S, commercial banks. A large number of the observations line up along the 
vertical line that passes through zero change in leverage. In other words, the data 
show the outward signs of commercial banks targeting a fixed leverage ratio. 

However, even more striking than the scatter chart for commercial banks is that 
for security dealers and brokers, that include the major Wall Street investment 
banks. Figure 2.4 is the scatter chart for U.S. security dealers and brokers, 
again drawn from the Flow of Funds accounts (1963 - 2006). The alignment of 
the observations is now the reverse of that for households. There is a strongly 
positive relationship between changes in total assets and changes in leverage. In 
this sense, leverage is pro-cyclical. 

In order to appreciate the aggregate consequences of procyclical leverage, let 

'This finding is consistent with Welch’s (2004) analysis of non-financial leverage which demon- 
strates that 40 percent of leverage changes are (passively) explained by shocks to equity prices, 
and 60 percent by the net issuing activity. 
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Figure 2.3: Total Assets and Leverage of Commercial Banks 



Figure 2,4: Total Assets and Leverage of Security Brokers and Dealers 
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us first consider the behavior of a financial intermediary that manages its balance 
sheet actively to as to maintain a constant leverage ratio of 10. The effects we 
describe below will be even larger for leverage that is procyclical. Suppose the 
initial balance sheet is as follows. The financial intermediary holds 100 worth of 
securities, and has funded this holding with debt worth 90. 


Assets 

Liabilities 

Securities, 100 

Equity, 10 

Debt, 90 


Assume that the price of debt is approximately constant for small changes in total 
assets. Suppose the price of securities increases by 1% to 101. 


Assets 

Liabilities 

Securities, 101 

Elquity, 11 

Debt, 90 


Leverage then falls to 101/11 = 9.18. The bank targets leverage of 10, and so 
takes on additional debt of D to purchase D worth of securities on the asset side 
so that 

assets 101 + D 
equity 11 

The solution is D = 9. The bank takes on additional debt worth 9, and with this 
money purchases securities worth 9. Thus, an increase in the price of the security 
of 1 leads to an increased holding worth 9. After the purchase, leverage is now 
back up to 10. 


Assets 

Liabilities 

Securities, 110 

Equity, 11 

Debt, 99 
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The mechanism works in reverse, too. Suppose there is shock to the securities 
price so that the value of security holdings falls to 109. On the liabilities side, 
it is equity that bears the burden of adjustment, since the value of debt stays 
approximately constant. 


Assets 

Liabilities 

Securities, 109 

Elquity, 10 

Debt, 99 


Leverage is now too high (109/10 = 10.9). The bank can adjust down its leverage 
by selling securities worth 9, and paying down 9 worth of debt. Thus, a fall in 
the price of securities of leads to sales of securities. The new balance sheet then 
looks as follows. The balance sheet is now back to where it started before the 
price changes. Leverage is back down to the target level of 10. 


Assets 

Liabilities | 

Securities, 100 

Equity, 10 I 

Debt, 90 1 


The perverse nature of the reactions to price changes are even stronger when 
the leverage of the financial intermediary is procyclical. When the securities price 
goes up, the upward adjustment of leverage entails purchases of securities that are 
even larger than that for the case of constant leverage. If there is the possibility 
of feedback, then the adjustment of leverage and price changes will reinforce each 
other in an amplification of the financial cycle. 

If financial markets are not perfectly liquid so that greater demand for the 
asset tends to put upward pressure on its price, then there is the potential for a 
feedback effect in which stronger balance sheets feed greater demand for the asset, 
which in turn raises the asset’s price and lead to stronger balance sheets. Figure 
2.5 illustrates the feedback during a boom. The mechanism works exactly in 
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Figure 2.5: Leverage Adjustment in Upturn 

reverse in downturns. If financial markets are not perfectly liquid so that greater 
supply of the asset tends to put downward pressure on its price, then there is the 
potential for a feedback effect in which weaker balance sheets lead to greater sales 
of the asset, which depresses the asset’s price and lead to even weaker balance 
sheets. Figure 2.6 illustrates the feedback during a downturn. 

In section 4, we return to the issue of feedback by exhibiting evidence that is 
consistent with the amplification effects sketched above. We will see that changes 
in key balance sheet components forecast changes in the VIX index of implied 
volatility in the stock market. 

3. A First Look at the Evidence 

3.1. Investment Bank Balance Sheets 

To set the stage for our empirical study, we begin by examining the quarterly 
changes in the balance sheets of the (then) five major US investment banks, as 
listed below in Table 1. The data are from the regulatory filings with the U.S. 
Seemities and Exchange Commission (SEC) on their 10-K and 10-Q forms. 
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Figure 2.6: Leverage Adjustment in Downturn 


Table 1: Investment Banks 


Name 



Sample 

Bear Stearns 

1997 

Qi- 

-2008 

Q1 

Goldman Sachs 

1999 

Q2- 

-2008 

Qi 

Lehman Brothers 

1993 

Q2- 

-2008 

Qi 

Merrill Lynch 

1991 

Qi- 

-2008 

Qi 

Morgan Stanley 

1997 

Q2- 

-2008 

Ql 


Our choice of these five banks is motivated by our concern to examine “pure 
play” investment banks that were not part of bank holding companies so as to 
focus attention on their behavior with respect to the capital mmkets^. Citigroup 
reported its investment banking operations separately from its commercial bank- 
ing operations until 2004 as “Citigroup Global Markets” , and we have data for the 
period 1998Q1 to 2004Q4. In some of our charts below, we will report Citigroup 
Global Markets for comparison. The stylized beJance sheet of an investment bank 
is as follows. 

^ Hence, we do not include JP Morgan Chase, Credit Suisse, Deutsche Bank, and other 
brokerage operations that are part of a larger bank holding companies. 
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Assets 

Liabilities 

Hading assets 
Reverse repos 
Other assets 

Short positions 
Repos 

Long term debt 

Shareholder equity 


On the asset side, traded assets are valued at market prices, or are short term 
collateralized loans (such as reverse repos) for which the discrepancy between face 
value and market value are very small due to the very short term nature of the 
loans. On the liabilities side, short positions are at market values, and repos are 
very short term borrowing. We will return to a more detailed descriptions of 
repos and reverse repos below. Long-term debt is typically a small fraction of the 
balance sheet for investment banks.^ For these reasons, investment banks provide 
a good approximation of the balance sheet that is continuously marked to market, 
and hence provide insights into how leverage changes with balance sheet size. 

The second reason for our study of investment banks lies in their increasing 
significance for the financial system until the financial crisis that led to the demise 
of the large investment banks. Figure 3.1 plots the size of securities firms’ balance 
sheets relative to that of bank holding companies. We also plot the assets under 
management for hedge funds, although we should be mindful that “assets under 
management” refers to total investor equity, rather than the size of the balance 
sheet. To obtain total balance sheet size, we should multiply by hedge fund 
leverage (which is not readily available). Figure 3.1 shows that when expressed as 
a proportion of bank holding company balance sheets, securities firms had been 
increasing their balance sheets at a very rapid rate. Note that when hedge funds’ 
assets under management is converted to balance sheet size by multiplying by a 
conservative leverage factor of 2, the combined balance sheets of investment banks 

^The balance sheet of Lehman Brothers as of November 2005 shows that short positions are 
around a quarter of total assets, and long term debt is an even smailler fraction. Shareholder 
equity is around 4 % of total assets (implying leverage of around 25). Short-term borrowing in 
terms of repurchase agreements and other collateralized borrowing takes up the remainder. 
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Figure 3.1; Total Financial Intermediary Assets 

and hedge funds overtook the bank holding company balance sheets in 1990, and 
became more that twice as large by 2007. 

Size is not the only issue. When balance sheets are marked to market, the 
responses to price changes may entail responses that may be disproportionately 
large. LTCM’s balance sheet was small relative to the total financial sector, but its 
impact would have been underestimated if only size had been taken into account. 
Similarly, the size of the sub-prime mortgage exposures was small relative to the 
liabilities of the financial system as a whole, but the credit crisis of 2007/2008 
demonstrates that its impact can be large. Table 2 gives the summary statistics 
of the investment banks over the sample period. 

We begin with the key question left hanging from the previous section. ^Vhat 
is the relationship between leverage and total assets? The answer is provided in 
the scatter charts in figure 3.2. We have included the scatter chart for Citigroup 
Global Markets (1998Q1 - 2004Q4) for comparison, although Citigroup does not 
figure in the panel regressions reported below. The scatter chart shows the growth 
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Total Assets and Leverage 
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Figure 3.2: Total Assets and Leverage 

in assets and leverage at a quarterly frequency. In all cases, leverage is large when 
tota.l assets are large. Leverage is pro-cyclical. 

There are some notable common patterns in the scatter charts, but also some 
notable differences. The events of 1998 are clearly evident in the scatter charts. 
The early part of the year saw strong growth in total assets, with the attendant 
increase in leverage. However, the third and fourth quarters of 1998 shows all 
the hallmarks of financial distress and the attendant retrenchment in the balance 
sheet. For most banks, there were very large contractions in balance sheet size in 
1998Q4, accompanied by large falls in leverage. These points are on the bottom 
left hand corners of the respective scatter charts, showing large contractions in 
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the balance sheet and decrease in leverage. Lehman Brothers and Merrill Lynch 
seem especially hard hit in 1998Q4. 

However, there are also some notable differences. It is notable, for instance, 
that for Citigroup Global Markets, the large retrenchment seems to have happened 
in the third quarter of 1998, rather than in the final quarter of 1998. Such a 
retrenchment would be consistent with the closing down of the former Salomon 
Brothers fixed income arbitrage desk on July 6th 1998, following the acquisition 
of the operation by Travelers Group (later, Citigroup). Many commentators see 
this event as the catalyst for the sequence of events that eventually led to the 
demise of Long Term Capital Management (LTCM) and the associated financial 
distress in the summer and early autumn of 1998.“* 

Figure 3.3 aggregates the individual scatter charts by taking the asset- weighted 
average of changes in balance sheet size and leverage. The upward-sloping re- 
lationship between changes in assets and changes in leverage is clearer. The 
45-degree line in the scatter chart corresponds to the combination of points where 
the total equity value remains constant. This is because leverage growth is de- 
fined as the log difference in assets minus log difference in equity. Hence, the 45 
degree line corresponds to the points where the log difference in equity is zero. 
The set of points below the 45 degree line corresponds to the observations in which 
equity fell. This explains why the observations for the third and fourth quarters 
of 2007 appear below the 45 degree line, as banks announced credit losses on their 
mortgage portfolios. More interestingly, there is a striking contrast between what 
happened in 1998 following the LTCM crisis and the credit crisis of 2007/8. As 
of the first quarter of 2008, there had not been the same type of contraction of 
balance sheets as was observed in the 1998 crisis. This difference holds the key 
to several distinctive characteristics of the crisis of 2007/8, as shown by Adrian 

■'The official account (BIS, 1999) is given in the report of the CGFS of the Bank for Inter- 
national Settlements (the so-callcd “Johnson Report” ). Popular accounts, such as Lowenstein 
(2000) give a description of the background and personalities. 
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Leverage and Total Assets Growth 
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Figure 3.3: Aggregate Leverage and Total Asset Growth 

and Shin (2008a) and Greenlaw et al. (2008). 

Table 3 shows the results of a panel regression for change in leverage. The 
positive relationship between the change in leverage and change in total assets 
is confirmed in column (ii) of Table 3. The coefficient on lagged leverage (i.e. 
previous quarter’s leverage) is negative, suggesting that leverage is mean-reverting. 
Leverage is negatively related to lagged Value-at-Risk (final column). 

More interestingly, third column of Table 3 shows that the margin of ad- 
justment in the fluctuations of balance sheets is through repos. In a repurchase 
agreement (repo), a financial institution sells a security on the understanding that 
it will buy it back at a pre-agreed price on a fixed future date. Such an agreement 
is tantamount to a collateralized loan, with the interest on the loan being the 
excess of the repurchase price over the sale price. FVom the perspective of the 
funds lender - the party who buys the security with the undertaking to re-sell it 
later - such agreements are called reverse repos. For the buyer, the transaction is 
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Total Assets Growth and Collateralized Financing Growth 

Asset wei^ted 



Figure 3.4: TotaJ Asset and Total Repo Growth 

equivalent to granting a loan, secured on collateral. In this way, adjustments in 
total assets and hence leverage show up as changes in repos, as is visible in chart 
3.4. 

Repos and reverse repos are important financing activities that provide the 
funds and securities needed by investment banks to take positions in financial 
markets. For example, a bank taking a long position by buying a security needs 
to deliver funds to the seller when the security is received on settlement day. If 
the dealer does not fully finance the security out of its own capital, then it needs 
to borrow funds. The purchased security is typically used as collateral for the 
cash borrowing. When the bank sells the security, the sale proceeds can be used 
to repay the lender. 

Reverse repos are loans made by the investment bank against collateral. The 
bank’s prime brokerage business vis-a-vis hedge funds will figure prominently in 
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Figure 3.5; Total Assets and Repas 

the reverse repo numbers. The scatter chart gives a glimpse into the way in 
which changes in leverage are achieved through expansions and contractions in 
the collateralized borrowing and lending. We saw in our illustrative section on 
the elementary balance sheet arithmetic that when a bank wishes to expand its 
balance sheet, it takes on additional debt, and with the proceeds of this borrowing 
takes on more assets. The expansion and contraction of total assets via repos is 
plotted in Figure 3.5. 

Figure 3.5 plots the change in assets against change in collateralized borrowing 
for each of the investment banks. The positive relationship in the scatter plot 
confirms our panel regression finding that balance sheet changes are accompanied 
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Figure 3.6: Repos and Reverse Repos 
by changes in short term borrowing. 

Figure 3.6 plots the change in repos against the change in reverse repos. A 
dealer taking a short position by selling a security it does not own needs to deliver 
the security to the buyer on the settlement date. This can be done by borrowing 
the needed security, and providing cash or other securities as collateral. When the 
dealer closes out the short position bj' buying the security, the borrowed security 
can be returned to the securities lender. The scatter plot in figure 3.6 suggests 
that repos and reverse repos play such a role as counterparts in the balance sheet. 
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3.2. Value-at-Risk 

Procyclical leverage is not a term that the banks themselves are likely to use in 
describing what they do, although this is in fact what they are doing. To get a 
better handle on what motivates the banks in their actions, we explore the role of 
Value-at-Risk (VaR) in explaining the banks’ balance sheet decisions. 

For a random variable A, the Value-at-Risk at confidence level c relative to 
some base level ylo is defined as the smallest non- negative number Vo.R such that 

Vxoh (A <Aa- VaR) < 1-c 

For instance, A could be the total marked-to-market assets of the firm at some 
given time horizon. Then the Value-at-Risk is the equity capital that the firm 
must hold in order to stay solvent with probability c. Financial intermediaries 
publish their Value-at-Risk numbers as part of their regulatory filings and in their 
annual reports. Their economic capital is tied to the overall Value-at-Risk of the 
whole firm, where the confidence level is set at a level high enough to target a 
given credit rating (typically A or AA). 

If financial intermediaries adjust their balance sheets to target a ratio of Value- 
at-Risk to economic capital, then we may conjecture that their disclosed Value- 
at-Risk figures would be informative in reconstructing their actions. If the bank 
maintains capital K to meet total Value-at-Risk, then we have 

K = \x VaR (3.1) 

where A is the proportion of capital that the intermediary holds per unit of VaR. 
The proportionality A is potentially time varying. Hence, leverage L satisfies 



1 A 

A "" VaR 
1 1 
V X 
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where V is the unit value-at-risk, defined as the value-at-risk per dollar of assets. 
Procyclical leverage then follows directly from the counter-cyclical nature of unit 
value-at-risk. The negative relationship between leverage and value-at-risk can 
also be seen in Table 3, column (v). 

We can indeed see this counter-cyclical relationship in the data. In figure 
3.7, we plot the unit value-at-risk against total assets, having removed the fixed 
effects for individual banks. We see that the relationship is downward sloping. 
We highlight 2007Q4 and 2008Q1 for Bear Stearns and Lehman Brothers, as they 
are clear outliers in the plot. The high levels of unit value-at-risk for these 
two investment banks leading up to tbe height of the credit crisis is suggestive of 
balance sheets that are under considerable stress. Shortly after filing its 10-Q form 
for the first quarter of 2008, Bear Stearns suffered its run, and was acquired by 
J.P. Morgan Chase with the assistance of the Federal Reserve. Lehman Brothers 
filed for bankruptcy in September of 2008. 

In Figure 3.8 we plot the evolution of the average unit value-at-risk over time. 
We see again that the average unit value-at-risk increased sharply in 2007Q4 and 
2008Q1. 

Equation (3.1) also suggests that the ratio of Va!ue-at-Risk to shareholder 
equity may be an informative series to track over time. The naive hypothesis would 
be that this ratio is kept constant over time by the bank. The naive hypothesis 
also ties in neatly the regulatory capital requirements under the 1996 Market Risk 
Amendment of the Basel capital accord. Under this rule, the regulatory capital 
is 3 times the 10 day, 99% Value-at-Risk. 

In Figures 3.9 we plot the evolution of the VaR/equity ratio and leverage 
over time. The Value-at-Risk numbers are reported in the 10-K and 10-Q filings 
since 2001. We can see that both ratios — VaR/Equity and Leverage — are fairly 
constant before 2007, with the exception of Goldman Sachs, which exhibits a 
marked increase in leverage. In 2007, both leverage and the VaR/equity ratio 
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Assets and VaR/ Assets 



• Bear Stems • Goldman Sachs 

• Lehman Brothers • Merrill Lynch 

• Morgan Stanley " Fitted values 


Figure 3.7: VaH and Total Assets 

increased markedly for most banks. In Figure 3.10 we plot average leverage for 
all banks since 1992. There are two peaks in the evolution of leverage over time, 
one prior to the LTCM crisis of 1998, and a second peak in the run-up to the 
global financial crisis of 2007-8. 

4. Forecasting Risk Appetite 

We now explore the asset pricing consequences of balance sheet fluctuations. We 
exhibit empirical evidence that the waxing and waning of balance sheets have a 
direct impact on asset prices through the ease with which traders, hedge funds 
and other users of credit can obtain funding for trades. 

So far, we have used quarterly data drawn either from the balance sheets of 
individual financial intermediaries or the aggregate balance sheet items from the 
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VaR to Total Assets 



Figure 3.8; VaR to Total Assets (Percent) 

Flow of Funds accounts. However, for the purpose of tracking the financial market 
consequences of balance sheet adjustments, data at a higher frequency are more 
useful. For this reason, we use the weekly data on the primary dealer repo and 
reverse repo positions compiled by the Federal Reserve Bank of New York. The 
primary dealer data have previously been analyzed by Adrian and Fleming (2005) 
and Kambhu (2006). 

Primary dealers are security-broker dealers with whom the Federal Reserve 
has a trading relationship. The primary dealers include the (then) five investment 
banks studied above, as well as commercial and foreign banks that own broker- 
dealers.^ The Federal Reserve collects transactions, positions, financing, and 
settlement data of the primary dealers in fixed income markets. The data are 
consolidated and released publicly on the Federal Reserve Bank of New York 

’ A list of current primary dealers can be found at: 
http://www.newyorkfed.org/markets/pridealers_curreat.html. 
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VaR/Equity and Leverage 

log VaR/Equity Log Leverage 



• Bear Stems 

• Lehman Brothers ■ 

• Morgan Stanley 


- Goldman Sad^ 
• Menill Lynch 
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Figure 3.9: VaR/Equity and Leverage 

website®. The primary dealer data provide a valuable window on the overall 
market, at a frequency (every week) that is much higher than the usual quarterly 
reporting cycle. Dealers collect information on their financing activities each 
Wednesday; summary data is released each Thursday, one week after they are 
collected. The data are aggregated across all dealers, and are only available by 
asset class. 

Repos and reverse repos are a subset of the security financing data. Financing 
distinguishes between “securities in” and “securities out” for each asset class. 
“Securities in” refer to securities received by a dealer in a financing arrangement, 
whereas “securities out” refer to securities delivered by a dealer in a financing 

® www.newyorkfcd.org/markets/primarydeaJers.html 
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Average Leverage 



Figure 3.10: Average Leverage over Time 

arrangement. For example, if a dealer enters into a repo, in which it borrows funds 
and provides securities as collateral, it would report securities out. Repos and 
reverse repos are reported across all sectors. Adrian and Fleming (2005) provide 
more detail about the data, and see Duffie (1996) and Fleming and Garbade (2003) 
for further details about repo markets. 

We use the weekly repo and reverse repo data to forecast financial market 
conditions in the following week. Our measure of financial market conditions is 
the VIX index of implied volatility in S&P500 index options. The VIX index 
reflects aggregate financial market volatility, as well as the price of risk of market 
volatility. Ang, Hodrick, Xing, and Zhang (2006) show that VIX innovations are 
significant pricing factors for the cross section of equity returns, and Bollerslev 
and Zhou (2007) show that the volatility risk premium — the difference between 
the VIX and realized volatility of the S&P500 index — forecasts equity returns 
better than other commonly used forecasting variables (such as the P/E ratio or 
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the term spread). We provide summary statistics of the primary dealer data, and 
the volatility data in Table 4. 

We use the daily VIX data from the website of the Chicago Board Options 
Exchange (www.cboe.com/micro/vix), and compute the S&P500 volatility from 
daily data over weekly windows. We compute the volatility risk premium as the 
difference between implied volatility and realized volatility. This risk premium is 
closely linked to the payoff to volatility swaps, which are zero investment deriv- 
atives that return the difference between realized future volatility and implied 
volatility over the maturity of the swap (see Carr and Wu (2007) for an analysis 
of variance and volatility swaps). We then compute averages of the VIX and the 
variance risk premium over each week (from the close of Wednesday to the close 
of the following Tuesday). 

The growth rate of repos on dealers’ balance sheets significantly forecast in- 
novations in the VIX. This can be seen in column (ii) of Table 5, where we report 
forecasting regressions for VIX changes over the next week. The forecasting re- 
sults are significant at the 1% level. The forecasting increases from 4.9% when 
only the past VIX level is used, to 9% when repo changes are included in the fore- 
cast (comparison of columns i and ii). We believe the latter result (the significant 
forecasting power of dealer’s repo growth for innovations in implied volatility) to 
be important. The forecasting result also holds for reverse repos, consistent with 
the notion that it is the total size of the balance sheet that matters for aggregate 
liquidity (column ii). 

In order to gain a better understanding what is determining the forecasting 
result, we also run the forecasting regressions for S&P500 volatility and the volatil- 
ity risk premium (columns v-viii). We see that it is the volatility risk premium 
that is being forecast, not actual equity volatility. Adjustments to the size of 
financial intermediary balance sheets via repos thus forecasts the price of risk of 
aggregate volatility, rather than aggregate volatility itself. We provide a graphical 
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Implied Volatility and lagged Repos 



Figure 4.1: Implied Volatility and lagged Repos 

illustration of the forecasting power of repos as a scatter chart in figure 4.1. 

We can put forward the following economic rationale for the forecasting re- 
gressions presented here. When balance sheets expand through the increased col- 
lateralized lending and borrowing by financial intermediaries, the newly released 
funding resources chase available assets for purchase. More capital is deployed in 
increasing trading positions through the chasing of yield, and the selling of the 
“tails”, as in the selling volatility via options. If the increased funding for asset 
purchases result in the generalized increase in prices and risk appetite in the fi- 
nancial system, then the expansion of balance sheets will eventually be reflected 
in the asset price changes in the financial system - hence, the ability of changes 
in repo positions to forecast future volatility, and particularly the volatility risk 
premium. 

Finally, we may expect that balance sheet changes will have an impact on real 
variables also, such as the components of GDP. This is confirmed in Adrian and 
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Shin (2008b), who study implications for the conduct of monetary policy. We do 
not pursue this issue further here, for lack of space. 

5. Other Related Literature 

Our results add to the literature on the role of liquidity in asset pricing. Gen- 
notte and Leland (1990) and Geanakoplos (2003) provide early analyses that are 
based on competitive equilibrium. As well as those mentioned in the opening 
to our paper, recent contributions to the role of liquidity in asset pricing include 
Allen and Gale (2004), Acharya and Pedersen (2005), Brunnermeier and Pedersen 
(2005, 2007), Morris and Shin (2004) and Acharya, Shin and Yorulmazer (2007a, 
2007b)). The common thread is the relationship between funding conditions and 
the resulting market prices of assets. Closely related is the literature examining 
financial distress and liquidity drains. 

The managing of leverage is closely to the bank’s attempt to target a particular 
credit rating. To the extent that the “passive” credit rating should fluctuate 
with the financial cycle, the fact that a bank’s credit rating remains constant 
through the cycle suggests that banks manage their leverage actively, so as to shed 
exposures during downturns. Kashyap and Stein (2003) draw implications from 
such behavior for the pro-cyclical impact of the Basel II bank capital requirements. 

More broadly, our discussion here is related to the large literature on the am- 
plification of financial shocks through balance sheet channels. The literature has 
distinguished two distinct channels. The first is the increased credit that operates 
through the borrower’s balance sheet, where increased lending com^ from the 
greater creditworthiness of the borrower (Bernanke and Gertler (1989), Kiyotaki 
and Moore (1997, 2005)). The second is the channel that operates through the 
banks’ balance sheets, either through the liquidity structure of the banks’ balance 
sheets (Bernanke and Blinder (1988), Kashyap and Stein (2000)), or the cushion- 
ing effect of the banks’ capital (Van den Heuvel (2002)). Our discussion is closer 
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to the latter group in that we also focus on the intermediaries’ balance sheets. 
However, the added insight from our discussions is on the way that marking to 
market enhances the role of market prices, and the responses that price changes 
elicit from intermediaries. 

The impact of remuneration schemes on the amplifications of the financial 
cycle have been addressed recently by Rajan (2005). The agency problems within 
a financial institution holds important clues on how we may explain procyclical 
behavior. Stein (1997) and Scharfetein and Stein (2000) present analyses of the 
capital budgeting problem within banks in the presence of agency problems. 

The possibility that a market populated with Value-at-Risk (VaR) constrained 
traders may have more pronounced fluctuations has been examined by Danielsson, 
Shin and Zigrand (2004). Mark-to-market accounting may at first appear to be 
an esoteric question on measurement, but we have seen that it has potentially 
important implications for financial cycles. Plantin, Sapra and Shin (2008) present 
a microeconomic model that compares the performance of marking to market and 
historical cost accounting systems. 

6. Concluding Remarks 

Aggregate liquidity can be understood as the rate of growth of the aggregate 
financial sector balance sheet. When asset prices increase, finamcial intermedi- 
aries’ balance sheets generally become stronger, and — without adjusting asset 
holdings — their leverage tends to be too low. The financial intermediaries then 
hold surplus capital, and they will attempt to find ways in which they can employ 
their surplus capital. In analogy with manufacturing firms, we may see the finan- 
cial system as having “surplus capacity”. For such surplus capacity to be utilized, 
the intermediaries must expand their balance sheets. On the liability side, they 
take on more short-term debt. On the asset side, they search for potential borrow- 
ers. Aggregate liquidity is intimately tied to how hard the financial intermediaries 
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search for borrowers. In the sub-prime mortgage market in the United States we 
have seen that when balance sheets are expanding fast enough, even borrowers 
that do not have the means to repay are granted credit — so intense is the urge to 
employ surplus capital. The seeds of the subsequent downturn in the credit cycle 
are thus sown. 
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MEMORANDUM May 4, 2010 

To: House Committee on Financial Services 

Attention; Glen Sears 

From: Edward Murphy, Specialist in Financial Economics, 7-6201 

Mark Jickling, Specialist in Financial Economics, 7-7784 

Subject: Leverage, the Panic, and Financial Reform 


This memorandum responds to your request for an ovCTview of the role of leverage in financial cris^, 
recent trends in financial leverage across the different sectors of the U.S. economy, and elements of 
current regulatory reform legislation that would constrain leverage.* If more information is needed, please 
contact either of the authors at the numbers above. 

Leverage and Financial Instability 

The term leverage typically refers to the degree to which activity is financed by debt, rather than equity. 
The intensity and frequency of financial crises may be affected by the amount of leverage in the system. 
Greater debt implies greater leverage.^ The reasoning behind this view is that economic fluctuations arc 
more likely to cause highly leveraged firms, households, and governments to fail to repay their debts. 

Debt payments are typically fixed amounts due at pre-specified times, ^ and if economic conditions 
unexpectedly worsen, those who are highly leveraged will find it increasingly difficult to meet fixed debt 
payments and may be forced to go bankrupt or enter receivership. By contrast, payments to equity 
holders (such as stock dividends) may be suspended or reduced at the firm’s discretion so that firms may 
continue in business if the owners are willing to ride out current losses. The more that activity has been 
financed with loans, the more activity could be disrupted. Risks to the broader economy may also be 
greater when levo’aged financial intermediaries experience losses compared to other sectors of the 
economy. 

The leverage of financial intermediaries may have a multiplied effect because of other sectors’ reliance on 
them for credit. Leverage in the banking system may tend to reinforce good times and bad; that is, 


' Some of the information and analysis included in this memorandum may be included in fiiture CRS products. 

* Debt is not the only way to create leverage. Options, derivatives and other financial instruments can allow people to increase 
their potential return and the risks that they take fw a given amount of capital initially put forward. 

^ Chairman Bemanke includes monitoring the amount of leverage in the economy as an important element of the agenda for a 
macro-prudential regulator. See, for example, “Lessons of the Financial Crisis for Banking Supervision,” speech before the 
Federal Reserve Bank of Chicago Conference on Bank Structure and Corr^tition, Chicago, Dlinois, May 7, 2009, available at 
http;//www.federalreserve.gov/newsevents/sp€ech/bemanke20090507a.htm. 
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leveraged banks may increase the availability of easy credit during good times and magnify losses in bad 
times. 

This pro-cyclicality of financial leverage occurs in part because the immediate effect of a loan default is 
to reduce the lenders* capital, which increases leverage for a given level of debt. Lenders try to restore 
balance by raising new capital or reducing their own lending. But, lending must be curtailed by an 
amount that is a multiple of the capital losses to restore the pre-default leverage ratio. During the lead-up 
to the recent financial crisis, the U.S. Monetary Policy Forum estimated that $250 billion in mortgage- 
related losses to leveraged intermediaries would “...imply a $2,3 trillion contraction in intermediary 
balance sheets, of which roughly $1 trillion would represent a decline in lending to households, 
businesses, and other non-levered entities.”'' 

Historical investigations into financial history provide some evidence supporting the view that leveraged 
institutions have played a significant role in financial crises. In their review of U.S. monetary history, 
Milton Friedman and Anna Schwartz found that recessions tended to be much more severe if 
accompanied by waves of bank failures.* In their review of historical financial crises around the world, 
Rogoff and Reinhardt found that many crises were preceded by rising debt levels."* In a series of recent 
papers, Anna Reinhart and Kenneth Rogoff emphasized the role of sovereign debt (debt issued by national 
governments), and noted that banking panics are typically followed by sharp increases in national debt. 
During the period leading up to the financial panic of September 2008, leverage in the United States 
increased substantially in the financial sector and among households. Leverage of the federal government 
was rising during the housing boom but at a slower rate than among households or the financial sector. 
Leverage in all sectors sometimes took the form of short-term obligations that would require continued 
access to credit markets in order to be rolled over.’ Subsequent to the financial panic that occurred in 
September 2008, deficits of many governments around the world, including the United States, have risen 
in a way consistent with the Reinhart and Rogoff view. 

Measuring Leverage 

The Organization for Economic Cooperation and Development (OECD) defines leverage as “having 
exposure to the full benefits arising from holding a position in a financial asset, without having to fully 
fund the position with own funds.”* There are many ways to measure leverage. Investors in corporate 
securities typically look at debt ratios (debt -i- assets), debt-to-equity ratios (debt shareholders’ equity), 
interest coverage ratios (earnings before interest and taxes interest expenses), and a range of other 
indicators. Financial leverage is distinguished from operating leverage. All these indicators are highly 


■* David Greenlaw ct al, “Leveraged Losses: Lessons from the Mortage Market Meltdown”, U.S. Monetary Policy Report #2, 
U.S. Monetary Policy Forum, March 2008, avail^le at http://faculty.chicagobooth.edu/anil.kashyap/research/MPFReport- 
finai.pdf. 

^ Milton Friedman and Anna Jacobson Schwartz, A Monetary History of the United States, 1867-1960 (Princetwi, Princeton 
University Press, 1963), p. 677, 

® Kenneth Rogoff and Carmen Reinhart, “This Time Is Different: A Panoramic View of Eight Centuries of Financial Crises”, 
Harvard Faculty Working Paper, April 16, 2008, available at 
http://www.economics.harvard.edu/files/faculty/51_This_Time_ls_Different.pdf 

’ Borrowers using nontraditional mortgages with introductory periods, hybrid adjustable rates (so called 2/28s), and similar 
provisions often intended to refinance their loans after a shcwt period of time. Local governments relied on continued access to 
markets for their debts when they turned increasingly to auction rate securities. See CRS Report RL 34762, Auction Rate 
SecuritieSy by D. Andrew Austin. 

* OECD glossary of statistical terms, available at htip.7/stats.oecd.<Kg/glossary/deta!l.asp?lD=l 524. 
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sensitive to accounting rules that may vary from industry to industry due to slight differences in 
interpretation and application. Given the recent financial crisis, measures of leverage in the financial 
services industry are the focus of this memorandum, -but broad measures of household and government 
debt are also presented. 

Leverage among financial institutions varies by type of institution. Safety and soundness regulators 
require banks and other covered instimtions to hold specified levels of capital to cushion against losses. 
Such capital requirements are generally set as a percentage of assets, adjusted for the risk. 

One definition of leverage is based on the amount of core capital that the institution maintains.’ Table 1 
shows that the core capital ratio varies among institutions insured by the FDIC. International banks hold 
the smallest amount of core capital (are the most highly leveraged on average) and credit card lenders 
hold the most core capital (are the least leveraged on average) among this group. One reason for this may 
be that credit card lenders have larger concentrations of relatively high risk loans which require higher 
risk-based capital. 


Table 1: Core Capital (Leverage) Ratio Among FDIC Depositories, 4Q 2009 


International Banks 

7.0% 

Consumer Lenders 

10.6% 

All Other > $1 Billion in Assets 

8.2% 

All Other < $1 Billion in Assets 

10.7% 

Commercial Lenders 

8.7% 

Other Specialized < $1 Billion in Assets 

15.6% 

Mortgage Lenders 

Agricultural banks 

9.0% 

10.0% 

Credit Card Lenders 

19.6% 


SOURCE; FDIC Quarterly Banking Profile, Fourth Quarter 2009 
http://www2.fdic.gOv/qbp/2009dec/grbookbw/QBPGRBW.pdf 


The conceptual and definitional issues of leverage are complicated by innovations in finance, such as 
securitization, derivatives, and off-balance sheet entities, which enable firms to manage (some would say 
conceal) leverage. Therefore, it is not clear that there is a single leverage ratio that would permit 
meaningful comparisons across sectors of the economy. 

Trends in Leverage, 1978 — 2009 

To help identify and illustrate broad, long-term trends in all sectors, one might look at total borrowing. 
The figures below present data from the Federal Reserve’s Flow of Funds accounts, on borrowing by 
households, nonfinancia! nonfarm corporations, governments (federal and state and local), and the 
financial sector. Figure 1 shows 32-year trends in total debt outstanding by sector. The sectoral contrasts 
are striking: state and local governments and nonfinancia! corporations have maintained levels of debt 
that have been fairly constant as a percentage of gross domestic product (GDP). ” Federal government 


^ Core capital elements include qualilying common stockholders’ equity, qualifying noncumulative perpetual preferred stock, 
class A minority interest in preferred stock, and a set of restricted core capital elements including but not limited to trust preferred 
securities. See Appendix A of the FDIC regulations for the Bank Holding Company Act, section n(A)(l)(a)(i)-(iv). Available 
at hapy/www.fdic.gov/regulations/laws/iules/6000- t900.htm!. 

Showing debt as a percent of GDP relates the size each sector’s debt to total economic activity. Since both the underlying debt 
(continued...) 
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debt increased in the eighties, then declined during part of the nineties, then began rising again in the 00s. 
The household and financial sectors, on the other hand, show marked increases in leverage throughout the 
period. 

What exactly is measured by these figures? The vast majority of household debt consists of mortgage debt 
(including home equity loans) and consumer credit (primarily credit card debt and auto loans). Financial 
sector debt is not so easily characterized, but essentially it represents the liability side of financial 
institutions’ balance sheets. These liabilities support extensions of credit in all forms to households, 
businesses, and other financial institutions. 

Figures based on total debt outstanding give the best sense of long-term trends, but they obscure 
significant short-term volatility. Figure 2 shows year-to-year percentage changes in net borrowing by 
sector. These figures are based on absolute dollar amounts, not shares of GDP. A 


Figure 1. Debt Outstanding by Sector , as a Percent of Gross Domestic Product: 

1978—2009 


Percent of GDP 



Source: Federal Reserve, Flow of Funds. Table D3: and Bureau of Economic Analysis, Dept, of Commerce. 


(...continued) 

and GDP figures are in current dollars, dividing debt by GDP provides a rough correction for inflation. 
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Figure 2: Debt Growth by Sector: 1978 — 2009 

Percent 



Source: Federal Reserve, Flow of Funds, Table Dl. 

Striking feature of Figure 2 is the experience of the past two years. Financial sector borrowing, which 
expanded by 12.6% in 2007, contracted by 10.3% in 2009. Rapid deleveraging in the financial sector is 
counterbalanced by a surge in federal borrowing of similar magnitude, as government pumped fiinds into 
the financial system and broader economy to avert a severe economic contraction. In graphic form, the 
two lines could be seen as the “jaws” of the Panic of 2008 and is consistent with the historical pattern 
identified by Reinhart and Rogoff referred to above. Net household debt also contracted in 2009, for the 
first time in the 32-year span covered by the chart. 

Figure 3 below breaks out the quarterly changes (at annual rates) in net borrowing for the household and 
financial sectors during the crisis, now shown as dollar amounts. This reduction in private sector 
borrowing during a crisis is consistent with what economists call the paradox of thrift, in which the 
simultaneous reduction in spending by many households at once could result in a declining overall 
economy. If other sectors such as government spending or net exports do not expand to counterbalance 
the reductions in household and investment spending, then the attempt to save by reducing borrowing 
could paradoxically result in less total saving. Economists sometimes suggest that government can step 
in to fill the gap, in what is commonly referred to as Keynesian fiscal policy. Note that comparing 
Figures 2 and 3 suggests that state and local governments were seeking to sharply reduce borrowing at 
the same time that households reduced borrowing, perhaps due to constraints on government spending 
contained in state constitutions. State and local governments were therefore contributing to the 
contraction in the rate of total borrowing in the first half of 2008 (the green line in Figure 2), although the 
rate of state and local government borrowing began increasing after the panic. 
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Figure 3. Net Borrowing by Household and Financial Sectors: 1978 — 2009 


'BinicnsoflTolTar^. 

3000 


2C 


1000 


-1000 


20Q0 


-3000 



M House'hoids 
a Financiai Sector 


Source: Federal Reserve, Flow of Funds, Table D2. 


Household Sector Leverage 

U.S. households became more leveraged during the housing boom. In some ways, this is counterintuitive. 
Because close to 70% of U.S. households own their own homes, and most people move infrequently, 
house price appreciation should increase household wealth compared to debt. If mortgage debt had 
remained fixed, the ratio of household debt compared to the value of total assets would have declined. 
However, the housing boom coincided with a decline in interest rates during which many people 
refinanced their homes. Figure 4 shows that mortgage equity withdrawal peaked during 2002-2006, 
exceeding 8% of disposable income in 2004. Mortgage refinancing allowed many people to withdraw 
home equity to finance other consumption purchases during the boom, but also increased total mortgage 
debt. 

Changes in mortgage markets allowed for additional household leverage beyond cash-out refinancing. 

The increased use of adjustable-rate mortgages (ARMs) allowed people to take out more debt for the 
same income relative to what they might have qualified for with a fixed rate mortgage. For example, 
ARMS facilitated household leverage in those cases in which the underwriter qualified the borrower based 
on the temporarily low introductory rate of the ARM rather than the higher fixed rate (the “fully indexed” 
rate). The share of prime borrowers using ARMs rather than fixed rate mortgages was higher in 
California and other high appreciation areas than in places were house prices were more stable. Other 
mortgage contract terms also contributed to household leverage, such as piggy-back loans and loans with 
interest only periods." When house prices fell, the default rate rose most significantly among borrowers 
who had taken on more leverage in high appreciating areas. 


A piggy back loan is a second loan used by a borrower to cover part of the traditional 20% down payment. Interest-only 
periods refer to mortgage payments that only covered current interest, leaving the entire loan balance unamortized for the period. 




465 


Congressional Research Service 


7 


In addition to the increase in the total amount of household debt, many have argued that the expectation 
that mortgage debt would continue to be easy to service contributed to the crisis. Federal Reserve 
Chairman Ben Bernanke may have summarized the role of expectations best in his “Four Questions 
About the Financial Crisis”, in which he said, “lenders may have become careless because they, like many 
people at the time, expected that house prices would continue to rise-thcreby allowing borrowers to build 
up equity in their homes-and that credit would remain easily available, so that borrowers would be able 
to refinance if necessary.” 

Figure 4. Households Use Mortgage Refinances to Tap Rising House Prices 


Mortgage Equity Withdrawal 


{Percent of disposable income) 



1 992 1 993 1 994 1 995 1 996 1 997 1 998 1 999 2000 200 1 2002 2003 2004 2005 2006 2007 2008 


8 Net Equity Extraction 

Source: I'ederai Reserve - Kennedy/Sreempen data updated as of Septemher 20)8 a-td the Ofd Oomirtion UrWersily gconomic 
Forecasting Pniject- 200$ is estimated based on K/G daw and Mortgage Bariters Association .Sept. 200$ MBA Morteage Finance 
Forecast of mortgasge refinancing. 


Source: Federal Reserve: Kennetfy/Greenspan data si^plemenced by Gilbert Yocham of the Virginia Mortgage Lenders 
Association, available at http://wvvw.virginiamla.com/_docs/corwention/08economy.pdf. 


Government Leverage 

One reason for concern for levels of govcanment debt is that financial crises have also occurred due to 
sovereign debt defaults. The United States government became more leveraged at the same time as U.S. 
households. After a briefperiod of budget surpluses during the 1990s, U.S. federal deficits increased 


Ben Bernanke, “Four Questions About the Financial Crisis,” ^eech at the Morehouse College, Atlanta, Georgia 
April 14, 2009, available at http;//www.federalrcscrvc.gov/newsevents/si»ech/bcrnanke20090414a.htm. 
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significantly in the 2000s. The United States was not alone. Government debt levels increased in many 
countries, including Greece, Ireland, Iceland, and other Western economies. Not only does high 
government leverage make economies more vulnerable to financial crisis, but Reinhart and Rogoff’s 
study also found that financial crises have historically increased government debt dramatically.’^ In the 
United States and elsewhere, government interventions to stabilize the financial system and provide fiscal 
stimulus have been financed though dramatic increases in borrowing. 

The international position of United States debt is still relatively stable. One reason is that the United 
States is considered low risk and tends to benefit from a general flight to safety. Another reason may be 
that the increase in United States government debt was offset by decreases in private debt. The net 
external debt position of the United States as a whole was relatively unchanged following the panic. 

Table 2 presents selected data from the joint Bank for International Settlements - International Monetary 
Fund - World Bank country debt database. Extanal United States general government debt increased 
from $3.1 trillion to $3.7 trillion from 4**’ quarter 2008 to 4'’* quarter 2009. However, external United 
States bank debt fell by $200 billion over the same period. The net effect of ail sectors was that external 
United States debt increased only from $13.75 trillion to $13.77 trillion following the panic. 


Table 2: Gross External Debt of the United States, 402008 - 4Q 2009 (Selected Sectors) 


In Billions of Dollars 

4Q 2008 

4Q 2009 

General Government 

$3,100 

3,700 

Monetary Authority 

316 

372 

Banks 

3,038 

2,834 

Direct Investment 

1,080 

1,112 

NonBank Private Sectors 

6,216 

5,749 

Gross Total External Debt Position 

13,750 

13,768 


Source: Joint External Debt Hub, BIS-IMF-World Bank, available at 

http://clevdata.worIdbank.org/sdnix/Jedh/jedh_mstfument.htmI 

Note: Numbers do not add up because only selected sectors are presented. 


It may be difficult to identify the counterfactual to federal government intervention. That is, even if 
neither the Bush administration nor the Obama administration had been willing and able to enact 
increases in the national debt in order to attempt to stabilize financial markets, government debt may have 
increased sharply during the crisis. One reason is that government revenues decline during recessions. It 
should be noted that attempts by Herbert Hoover to raise taxes in 1 932 and by FDR to raise taxes in 1 937 
did not result in significantly lower federal government deficits because the economy declined and 
spending requirements did not. 


Carmen M. Reinhart and Kenneth S. Rogoff , This Time is D^er&it: A Panoramic View of Eight Centuries of Financial 
Crises, HBER Working Paper No. 13882, Mar. 2008. 
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Financial Sector Leverage 

Leverage in the financial sector may have especially powerful effects on the economy. Households, 
firms, and governments depend in part on the financial sector for their own access to credit to finance 
investment and consumption, as well as to roll over existing debt. That is, other sectors depend on the 
financial sector to help manage their own leverage. If the financial system is temporarily disrupted, 
leveraged institutions elsewhere in the economy may be more at risk. Financial institutions also rely on 
each other to manage their own leverage. Therefore, a disruption to one financial firm may hurt other 
financial firms because they depend on each other for liquidity - which is in stark contrast to other firms 
in the same industry, such as Coca-Cola and Pepsi, which would tend to gain from the demise of the other. 
Losses among leveraged financial institutions may produce a downward spiral because when lenders 
suffer losses, one of the methods they use to restore their leverage ratio is to reduce lending, which makes 
it more difficult for other firms to roll over debt, raising defaults further, and reinforcing downward 
pressures. In summary, when financial institutions suffer unexpectedly high loan losses, their capital 
declines and their leverage increases, and attempts to restore their leverage ratio cuts credit availability 
and risks increasing defaults further. 

The financial sector became more leveraged during the lead up to the financial crisis, for several reasons. 
More financial activity migrated out of depository banks, whose leverage is tightly regulated, to 
securities-based financial markets, often referred to as the shadow banking system. For example, rather 
than a depository bank originating a loan and holding it on its own balance sheet, backed by sufficient 
regulatory capital, securitization allowed both banks and nonbanks to originate loans and sell them to 
non-depository financial institutions, where leverage rules were less restrictive. 

When the originating depository bank sponsored a securitization and offered some form of first loss 
position, liquidity backstop, or other guaranty, the risk-based capital required for the contingent liability 
was often less than what would have been required if the loans had not been securitized. In other words, 
securitization may have allowed depository banks to increase their leverage and hold less capital for any 
given level of lending activity. To the extent that firms and regulators underestimated the risk of default 
and loan losses to securitized assets, and depositories bought or held mortgage-backed securities, asset- 
backed securities, and other structured finance products, the migration of bank finance away from 
deposits allowed for greater leverage. 

Figure 5 shows the growth of securitization markets relative to bank deposits over the period 1990 — 
2009. Shown are the values of deposits in banks and savings associations and asset-backed securities 
(ABS) outstanding. New issues of ABS fell dramatically — to zero in some markets — during the crisis, 
except for securities offered by government agencies (Ginnie Mae), government-sponsored enterprises 
(Fannie Mae and Freddie Mac), and even there the Federal Reserve and the Treasury were (and remain) 
major purchasers. 
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Figure 5. Deposits and Asset-Backed Securities Outstanding: 1 990 — 2009 



Source: Federal Reserve, Flow of Funds. 


Leverage in Individual Institutions 

Concerns about the role of leverage in the crisis focus on the major financial institutions that collapsed or 
required massive infusions of liquidity or capital from the Treasury and the Federal Reserve. The 
Government Accountability office (GAO) analyzed leverage at five large commercial banks and five 
investment banks. Figure 6 and Figure 7 compare GAO’s findings for leverage among broker-dealers to 
leverage among large banks, respectively.’'' Figure 6 shows that broker-dealers were generally leveraged 
25:1 to 30:1 while Figure 7 shows that large banks were generally leveraged about 15:1. Note that 15:1 
is a more cautious, or prudent, leverage ratio than 30: 1 . The broker dealers included Bear Steams, 
Goldman Sachs, Lehman Brothers, Merrill Lynch and Morgan Stanley. The large banks included Bank of 
America, Citigroup, JP Morgan Chase, Wachovia, and Wells Fargo. 


U.S. Government Accountability Office, Financial Markets Regulation: Financial Crisis Highlights Need to Improve 
Oversight of Leverage at Financial Institutions and across System,GKOdF)-l'i9, July 22, 2009, pp. !8 -19. 
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Figure 6.Total Assets, Equity, and Leverage (Assets-to-Equity) Ratio for Five Large U.S. 
Broker-Dealer Holding Companies, 1 998-2007 
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Figure 7.Total Assets, Equity, and Leverage (Assets-to-Equity Ratio) of Five Large Bank 
Holding Companies, 1998-2007 
Click and type sub-tide, or delete 



Asset$-to-equity ratio 
35 lo1 


Dollars in trillions 


1998 1999 2000 2001 2002 2003 2004 2005 200$ 2007 


Assels-to-equhy ratio 

Source: GAO analysis ol annual report and Federal Reserve Y>9C data for Bank of America. Citigroup. JPMorgan Chase. 
Wachovia, and Wetfs Fargo. 


Source; GAO 


The leverage ratios presented in Figure 6 and Figure 7 do not fully capture the riskiness of these ten 
financial institutions for at least two reasons. First, Figure 6 and Figure 7 do not take into account off- 
balance sheet activities, such as structured investment vehicles (SIVs) and other variable interest entities 
(VIEs), that exposed large banks to additional risk. Second, the report of the bankruptcy examiner in the 
Lehman Brothers case suggested that the firm used ‘‘repo 105” transactions to reduce the appearance of 
leverage in the firm’s accounting statements.’^ Subsequently, other large firms admitted using similar 
transactions although they insisted that their use was fully disclosed. 


In Re Lehman Brothers Holding, Inc., Report of Anton R. Valukas, Examiner, United States Bankruptcy Court, Southern 
District of New York, March 11, 2020, available at http://lehmanrqK>Tt.jenner.com/. 
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The government sponsored enterprises (GSEs), Fannie Mae and Freddie Mac, were also highly 
leveraged."" Their charters statutorily defined adequate capital at very high rates of leverage, compared to 
commercial banks and mortgage market lenders. For example, despite combined exposure to mortgage 
assets exceeding $7 trillion in 2008, the two enterprises had less than $100 billion in combined capital.” 
Yet, their regulator announced that the enterprises met the definition of being adequately capitalized as of 
March of 2008.'* Their high leverage, which was closer to the level of a broker dealer than to a large 
mortgage bank, helps explain why the GSEs could be wiped out by rising mortgage defaults even though 
their average default rate was generally lower than other institutions that focused on the mortgage market. 

Major Financial Reform Proposals in the 111"' Congress 

Two major financial reform proposals have either passed a chamber or been issued by a committee of 
jurisdiction (H.R. 4173 and S. 3217).'* The “Wall Street Reform and Consumer Protection Act of 2009” 
(H.R. 4173) and the House passed the bill on December 11, 2009. The Senate Banking, Housing, and 
Urban Affairs Committee reported Chairman Christopher Dodd's reform bill, the “Restoring American 
Financial Stability Act of 2010” (S. 3217). Each of these proposals addresses leverage. 

Both proposals would require that firms designated as posing systemic risk be subjected to stricter 
prudential standards. Among the restrictions, both bills would require the prudential regulator for these 
firms to address leverage. The House bill specifies a maximum leverage ratio regulation for systemic 
firms of 1 5: 1 , roughly half of the leverage ratio for large broker-dealers during the economic expansion. 
The Senate bill continues the current approach of allowing regulators to set the specific standard, although 
the standard must be more restrictive than current regulation of large firms. 

The House proposal directs prudential regulators to establish countercyclical capital standards. 

Sometimes called the “Spanish Model,” countercyclical capital standards allow regulators to reduce 
allowable leverage during booms and loosen leverage requirements during busts. One possible effect of 
countercyclical leverage would be to provide bank regulators with a tool to reduce the tendency of credit 
expansions that contribute to asset bubbles. The ability to loosen leverage restrictions during booms 
would allow regulators to attempt to mitigate the effects of credit contraction if an asset bubble were to 
burst. 

The Obama administration has also proposed a tax that depends on leverage. Although directed at 
fulfilling statutory requirements that the Troubled Asset Relief (TARP) program be repaid with revenues 
from the financial services industry, the proposed bank fee would also have the effect of reducing the 
incentive of banks to fund themselves with relatively risky forms of leverage. The bank fee would apply 
to banks with more than $50 billion in assets. Banks that funded themselves entirely with deposits would 
escape the tax. Non-deposit sources of funds would be taxed. Therefore, the bank fee as proposed would 
encourage lenders to fund their leverage with what are believed to be relatively stable forms of debt, 
namely insured deposits. 


See CRS Report RL 34661, Fannie Mae's and Freddie Mac 's Financid Problems, N. Eric Weiss. 

The GSEs issued their own debt to finance mortgages retained in their portfolios. They also provided a guarantee of payment 
for defaulting mortgages contained in the MBS that they sold. The $7 trillion includes both the mortgages retained in their 
portfolio and subject to their MBS guarantee. 

OFHEONews Release, March 11, 2008, available at httpy/www.fhfa.gov/webfiles/2195/CAPCLASS3I I08.pdf. 

See CRS Report R40975, Financial Regulatory Reform in the 111* Congress, Baird Webel et al. 
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What GAO Found 

Some studies suggested thM leverage steadily increased in the financial sector 
before die crisis, and deleveraging by financial institutions may have 
contributed to the crisis. First, the studies suggested that deleveraging by 
selling financial assets could cause prices to spiral downward during tim^ of 
market stress. Second, the studies suggested that deleveraging by restricting 
new lending could slow economic growth. However, other theories also 
provide possible explanations for the sharp price declines observed in certain 
assets. As the crisis is complex, no single theory is likely to fully explain wh^ 
occurred or rule out other explanations. Regulators and market participants 
we interviewed had mixed views about the effects of deleveraging. Some 
officials told us that they generally have not seen asset sales leading to 
downward price spirals, but others said that asset sales have led to such 
spirals. 

Federal regul^ors impose capital and other requirements on tlieir regulated 
institutions to limit leverage and ensure financial stability. Federal bmik 
regulators impose minimum risk-based capital and leverage ratios on banks 
and thrifts and supervise the capital adequacy of such firms through on-site 
examinations and off-site raonitormg. Bank holding companies are subject to 
simitar capital requirements as banks, but thrift holding companies are not. 

The Securities and Exchange Commission uses its net capital rule to limit 
broker-dealer leverage and used lo require certain broker-dealer holding 
companies to report risk-based capital ratios and meet certain liquidity 
requirements. Other important market participants, such as hedge funds, use 
leverage. Hedge funds tjqpically are not subject to regulatory coital 
requirements, but market discipline, supplemented by regulatory oversight of 
institutions that transact with them, can serve to constrain their leverage. 

The crisis has revealed limitations in regulatory approaches used to restrict 
leverage. First, regulatory capital measures did not always fully capture 
certain risks. For example, many financial institutions applied risk models In 
ways that significantly underestimated certain risk exposures. As a result, 
these institutions did not hold capital commensurate with their risks and 
some faced capital shortfalls when the crisis began. Federal regulators have 
called for reforms, including through international efforts to revise the Basel II 
capital framework. The planned U.S. implementation of Basel II would 
increase reliance on risk models for determining capital needs for certain 
large institutions. Although the crisis underscored concerns about the use of 
such models for determining capital adequacy, regulators have not assessed 
whether proposed Basel 11 reforms will address these concerns. However, 
such an assessment is critical to ensure that changes to the regulatoiy 
framework address the limitations revealed by the crisis. Second, regulator 
face challenges in counteracting cyclical leverage trends and are working on 
reform propt^als. Finally, the crisis has reinforced the need to focus greater 
attention on i^temic risk. With multiple regulators responsible for individu^ 
markets or institutions, none has clear responsibility to assess the potential 
effects of the buildup of systemwide leverage or the collective activities of 
institutions to deleverage. 
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United States Government Accountability Office 
Washington, DC 20548 


July 22, 2009 

Congressional Committees 

The United Stat^ is in the midst of the worst financial crisis in more than 
75 years. To date, federal regulators and authorities have taken 
unprecedented steps to stem the unraveling of the financial services sector 
by committing trillions of dollars of taxpayer fiinds to rescue financial 
institutions and restore order to credit markets. Although the current 
crisis has spread across a broad range of financial instrumente, it was 
initially triggered by defaults on U.S. subprime mortgage loans, many of 
which had been packaged and sold as securities to buyers in the United 
States and around the world. With financial institutions from many 
countries participating in these activities, the resulting turmoil has 
afflicted financial markets globally and has spurred coordinated action by 
world leaders in an attempt to protect savings and restore the heaitli of the 
markets. 

The buildup of leverage during a market expansion and the rush to reduce 
leverage, or “deleverage,” when market conditions deteriorated was 
common to this and otlier financial crises. Leverage traditionally has 
referred to the use of debt, instead of equity, to fund an asset and been 
measured by the r^io of total assets to equity on the balance sheet. But as 
witnessed in the current crisis, leverage also can be used to increase an 
exposure to a financial asset without using debt, such as by using 
derivatives.' In that regard, leverage can be defined broadly as the ratio 
between some measure of risk exposure and capital that can be used to 
absorb unexpected losses from the exposure.® However, because leverage 
can be achieved through many different strategies, no single measure can 
capture all aspects of leverage. Federal financial regulators are responsible 
for establishing regulations that restrict the use of leverage by financial 


'Derivatives are financial products whose value is determined from an underlying reference 
rate (interest rates, forei^ currency exchange rates); an index (that reflects the collective 
value of various financial products); an asset (stocks, bonds, and commodities). 

Derivatives can be traded throu^ central locations, called exchanges, where buyers 
sellers, or their representatives, meet to determine prices; or privately negoti^d by the 
p^ies off die exchanges or over the counter (OTC). 

®C^ital generally is defined as a Anns long-term source of funding, contributed largely by 
a firm’s equity stockholders and its own returtvs in the fomt of retained earnings. One 
important function of capital is to absorb losses. 
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institutions under their authority and supervising their institutions’ 
compliance wid\ such regulations. 

On October 3, 2008, the Emergency Economic StabUization Act of 2008 
(the act) was signed into law.® The act’s purpose is to provide the 
Secretary of the Department of the Treasury (Treasury) with the authority 
to restore liquidity and stability to the U.S. financial system and to ensure 
the economic well-being of Americans. To that end, the act established the 
Office of Financial Stability within Treasury and authorized the Troubled 
Asset Relief Program. The act provided Treasury with broad, flexible 
authorities to buy or guarantee up to $700 billion in “troubled assets,” 
which include mortgages and mortgage-related instruments, and any other 
financial instrument the purchase of which Treasury determines is needed 
to stabilize the financial markets.^ 

The act also established several reporting requirements for GAO. One of 
these requires the U.S. Comptroller General to “undertake a study to 
determine tlie extent to which leverage and sudden deleveraging of 
financial institutions was a factor behind the current financial crisis."* 
Additionally, the study is to include an analysis of the roles and 
responsibilities of federal financial regulators for monitoring leverage and 
the authority of the Board of Governors of the Federal Reserve System 
(Federal Reserve) to regulate leverage.* To address this mandate, we 
sought to answer the following questions: 

1. How have leveraging and deleveraging by financial institutions 
contributed to the current financial crisis, according to primarily 
academic and other studies? 

2. What regulations have federal financial regulators adopted to try to 
limit the use of leverage by financial institutions, and how do the 
regulators oversee the institutions’ compliance with the regulations? 


®Pub. L No. 1 104W3. div. A, 122 Stat. 3765 (2008), codified at 12 U.S.C. 5§ .5201 et seq, 

^Section I(S of the act, 12 U.S.C. § 5212, authorizes Treasury to guarantee troubled a^ets 
originated cht issued prior to March 14, 2008, including mortgage-backed securities. 

^Section 117 of the act, 12 U.S.C. § 5227. 

*In a May 26, 2009, letter, the Federal Reserve outlined its authority to monitor and regulate 
leverage and to set margin requirements (see app. IX). 
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3. What, if any, limitations has the current financial crisis revealed about 
the re^latory framework used to restrict lever^e, and what changes 
have regulators and others proposed to address these limitations? 

To satisfy our responsibility under the act’s mandate to report the results 
of this work by June 1, 2009, we provided an interim report on the results 
of this work in the form of a briefing to the committees’ staffs on May 27, 
2009. Api)endix 11 contains the full briefing. This letter represents the final 
report. 

To address our objectives, we reviewed and analyzed academic and other 
studies assessing the buildup of leverage prior to the current financial 
crisis and the economic mechanisms that possibly helped the mortgage- 
related losses spread to other markets and expand into the current crisis. 
We reviewed and analyzed relevant laws and regulations, and other 
regulatory guidance and materials, related to the oversight of financial 
institutions’ use of leverage by the Federal Reserve, Federal Deposit 
Insurance Corporation (FDIC), Office of the Comptroller of the Currency 
(OCC), Office of Thrift Supervision (OTS), and Securities and Exchange 
Commission (SEC). We also collected and analyzed various data to 
illustrate leverage and other relevant trends. We assessed the reliability of 
the data and found that they were sufficiently reliable for our purposes. In 
addition, we interviewed staff from these federal financial regulators and 
officials from two securities firms, a bank, and a credit rating agency. We 
also reviewed and analyzed studies done by U.S. and international 
regulators and others identifying limitations in the regulatory framework 
used to restrict leverage and proposals to address such limitations. Finally, 
we reviewed prior GAO work on the financial regulatory system. 

The work upon which this report is based was conducted in accordance 
with generally accepted government auditing standards. Those standards 
require that we plan and perform the audit to obtain sufficient, appropriate 
evidence to provide a reasonable basis for our findings and conclusions 
based on our audit objectives. We believe that tite evidence obtained 
provides a reasonable basis for our findings and conclusions based on our 
audit objectives. This work was conducted between February and July 
2009. A more extensive discussion of our scope and methodology appears 
in appendix I. 


Results in Brief 


According to studies we reviewed, leverage steadily increased within the 
financial sector before the crisis began around mid-2007, and banks, 
securities firms, hedge ftinds, and other financial institutions have sought 
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to deleverage and reduce Uieir risk since the onset of the crisis. Some 
studies suggested that the efforts taken by financial institutions to 
deleverage by selling financial assets and restricting new lending could 
have contributed to the current crisis. First, some studies we reviewed 
suggested that deleveraging through asset sales could trigger downward 
spirals in financial asset prices. In times of market crisis, a sharp drop in 
an asset’s price can lead investors to sell the asset, which could push the 
asset’s price even lower. For leveraged institutions holding the asset, the 
impact of their losses on capital will be magnified. The subsequent price 
decline could induce additional sales that cause the asset’s price to fall 
ftirther. In the extreme, this downward asset spiral could cause the asset’s 
price to be set below its fundamental value, or at a “fire sale” price. In 
addition, a decline in a financial asset’s price could trigger sales, when the 
asset is used as collateral for a loan. In such a case, the borrower could be 
required to post additional collateral for its loan, but if the borrower could 
not do so, the lender could take ownership of the collateral and then sell 
it, which could cause the a^efs price to decline further. However, other 
theories, such as that the current market prices are the result of asset 
prices reverting to their fundamental values after a period of 
overvaluation, provide possible explanations for the sharp price declines 
in mortgage-related securities and other financial instruments. As the 
crisis is complex, no single theory likely is to explain in full what occurred. 
Second, some studies we reviewed suggested that deleveraging by 
restricting new lending could contribute to the crisis by slowing economic 
growth. In short, the concern is that banks, because of their leverage, wUl 
need to cut back their lending by a multiple of their credit losses. 
Moreover, rapidly declining asset prices can inhibit the ability of 
borrowers to raise money in the securities markets. Financial regulators 
and market participants we interviewed had mixed views about tlie effects 
of deleveraging by financial institutions in the current crisis. Some 
regulatory officials and market participants told us that they generally 
have not seen asset sales leading to downward price spirals, but others 
said that asset sales involving a variety of debt instruments have 
contributed to such spirals. Regulatory and credit rating agency officials 
told us that banks have tightened their lending standards for some loans, 
such as ones with less favorable risk-ac^justed returns. They also said that 
some banks rely on the securities markets to help them fund loans and, 
thus, need conditions in the securities markets to improve. As we have 
discussed in our prior work, since the crisis began, federal regulators and 
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authorities have undertaken a number of steps to facilitate financial 
intermediation by banks and the securities markets.’ 

Federal financial regulators generally impose capital and other 
requiren\ents on their reguMed institutions as a way to liinit the use of 
leverage and ensure the stability of the financial system and markets. 
Specifically, federal banking and thrift regulators have imposed minimum 
risk-based capital and leverage ratios on their regulated institutions. The 
risk-based capital ratios generally are designed to require banks and thrifts 
to hold more capital for more risky assets. Although regulators have 
imposed minimum leverage ratios on regulated institutions, some 
regulators told us that they primarily focus on the risk-based capital ratios 
to limit the use of leverage. In addition, they supervise the capital 
adequacy of their regulated institutions through on-site examinations and 
off-site monitoring. Bank holding companies are subject to capital and 
leverage ratio requirements similar to those imposed on banks, but thrift 
holding companies ai'e not subject to such requirements. Instead, capital 
levels of thrift holding companies are individually evaluated based on each 
company’s risk profile. SEC prin\arily uses its net capital rule to limit the 
use of leverage by broker-dealers. The rule serves to protect market 
participants from broker-dealer failures and to enable broker-dealers that 
I'ail to meet the rule’s minimum requirements to be liquidated in an orderly 
fashion. For the holding companies of broker-dealers that participated in 
SEC’s discontinued Consolidated Supervised Entity (CSE) program, they 
calculated their risk-based capital ratios in a manner designed to be 
consistent with the method used by banks.® In addition to the capital ratio, 
SEC imposed a liquidity requirement on CSE holding companies. Other 
financial institutions, such as hedge funds, have become important 
participants in the financial markets, and many use leverage. But, unlike 
banks and broker-dealers, hedge funds typically are not subject to 
regulatory capital requirements that limit their use of leverage. Rather, 


'For exMTiple, see, GAO, Trovbled Asset Reli^ Program: March 2009 Sta.tus of Efforts to 
Address TVanspareneg and Accountabiiily Issues, OAO-09-504 (Washington, D.C.: Mar. 31, 
2009). 

®l3ndor its OSE program, SEC supervised five broker-dealer holding companicis — Bear 
Steams, I>ehman Brothers, Merrill Lynch, Goldman Sachs, and Morgan Stanley — on a 
consolidated basis. Following the sale of Bear Steams to JPMorgan Chase, the Lehman 
Brodiers bankruptcy filing, and the sale of Merrill Lynch to Bank of America, the remaining 
CSEs opted to become bank holding coinpsuiies subject to Federal Reserve oversight. SEC 
terminated the CSE pro^am in September 2008 but continues to oversee these firms’ 
registered broker-dealer subsidiaries. 
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their use of leverage is to be constrained primarily through market 
discipline, supplemented by regulatory oversight of banks and broker- 
dealeis that transact with hedge funds as creditors and counterparties. 
Finally, the Federal Reserve regulates the use of securities as collateral to 
finance security purchases, but federal financial regulator told us that 
such credit did not play a significant role in the buildup of leverage in the 
current crisis. 

The financial crisis has revealed limitations in existing regulatory 
approaches that serve to restrict leverage. Federal financial regulators 
have proposed reforms, but have not yet hilly evaluated the extent to 
which these proposals would address these Uirutations. First, although 
large banks and broker-dealers generally held capital above the minimum 
regulatory capital requirements prior to the crisis, regulatory capital 
measures did not always fully capture certain risks, particularly those 
associated with some mortgage-related securities held on and off ttieir 
balance sheets. As a result, a number of these institutions did not hold 
capital commensurate with their risks and some lacked adequate capital or 
liquidity to withstand the market stresses of the crisis. Federal financial 
regulators have acknowledged the need to improve the risk coverage of 
the regulatory capital framework and are considering reforms to better 
align capital requirements with risk. Furthermore, the crisis highlighted 
past concerns about the approach to be taken under Basel H, a new risk- 
based capital framework based on an international accord, such as the 
ability of banks’ models to adequately measure risks for regulatory capital 
purposes and the regulators’ ability to oversee them. Federal financial 
regulators have not formally assessed the extent to which Basel 11 reforms 
proposed by U.S. and international regulators may address these concerns. 
Such an assessment is critical to ensure that Basel II reforms, particularly 
those that would increase reliance on complex risk models for 
determining capital needs, do not exacerbate regulatory limitations 
revealed by the crisis. Second, the crisis illustrated how the existing 
regulatory framework, along with other factors, might have contributed to 
cycIiciU leverage trends that potentially exacerbated the current crbis. For 
example, minimum regulatory capital requirements may not provide 
adequate incentives for banks to build loss-absorbing capital buffers in 
benign markets when it is relatively less expensive to do so. When market 
conditions deteriorated, minimum capital requirements became binding 
for many institutions that lacked adequate buffers to absorb losses and 
faced sudden pressures to deleverage. As discussed, actions taken by 
in^vidual institutions to deleverage by selling assets in stressed m^kets 
may exacerbate a financial crisis. Regulators are considering several 
options to counteract potentially harmful cyclical leverage trends, but 
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implementation of these proposals presents challenges. Fin^y, the 
financial crisis has illustrated the potential for financial market 
disruptions, not just firm failures, to be a source of systemic risk. As some 
studies we reviewed suggested, ensuring the solvency of individual 
institutions may not be sufficient to protect the stability of the financial 
system, in part because of the potential for deleveraging by institutions to 
have negative spillover effects. In our prior work, we have noted that a 
regulatory system should focus on risk to the financial system, not just 
institutions.® With multiple regulators primarily responsible for individual 
markets or institutions, none of the financial regulators has clear 
responsibility to assess the potential effects of the buUdup of leverage and 
deleveraging by a few institutions or by the collective activities of the 
industry for the financial system. As a result, regulators may be limited in 
their ability to prevent or mitigate future financial crises. 

To ensure that there is a systemwide approach to addressing leverage- 
related issues across the financial system, we are providing a matter for 
congressional consideration. In particular, as Congress moves toward the 
creation of a systemic risk regulator, it should consider the merits of 
tasking this entity wiffi the responsibility for measuring and monitoring 
systemwide leverage and evaluating options to limit procyclical leverage 
trends. Furthermore, to address concerns about the Basel II approach 
highlighted by the current financial crisis, we are making one 
recommendation to the heads of the Federal Reserve, FDIC, OCC, and 
OTS. Specifically, these regulators should assess the extent to which Basel 
II reforms may address risk evaluation and regulatory oversight concerns 
associated with advanced modeling approaches used for capital adequacy 
purposes. 

We provided the heads of the Federal Reserve, FDIC, OCC, OTS, SEC, and 
Treasury with a draft of this report for their review and comment. We 
received written comments from the Federal Reserve, FDIC, OCC, ^d 
SEC, which are reprinted in appendices V through VIII, respectively. The 
regulators generjdly agreed with our conclusions and recommendation. 

We did not receive written comments from OTS and Treasury. Except for 
Treasury, the agencies also provided technical comments that we 
incorporated in the report where appropriate. 


®See GAO, Financial Regutation: A Pramevjork for Cn^ing and Assessing Proposals to 
Modernise the Outdated U.S. Financial. RegiUatory System, GAO-00-216 (Washington, 
D.C.: Jan. 8, 2009). 
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Background 


The financial services industry comprises a broad range of financial 
institutions — including broker-dealers, banks, government-sponsored 
enterprises, hedge funds, insurance complies, and thrifts. Moreover, 
many of these financial institutions are part of a holding company 
structure, such as a bank or financial holding company. In the United 
States, large parts of the financial services industiy are regulated under a 
complex ^stem of multiple federal and state regulators, and self- 
regulatorj' organizations (SRO) that operate largely along functional lines 
(see fig. 1).“ Such oversight serves, in part, to help ensure that the 
financial institutions do not take on excessive risk that could undermine 
their safety and soundness. Primary bank supervisors — the Federal 
Reserve, FDIC, OCC, and 01^ — oversee banks and thrifts according to 
their charters. Functional supervisors — ^primarily SEC, the Commodity 
Futures Trading Commission (CFTC), SROs, and state insurance 
regulators — oversee entities engaged in the securities and insurance 
industries as appropriate. Consolidated supervisoi's oversee holding 
companies that contain subsidiaries that have primary bank or functional 
supervisors — the Federal Reserve oversees bank holding companies and 
OTS oversees thrift holding companies.*^ In the last few decades, nonbank 
lenders, hedge funds, and other firms have become important participants 
in the financial services industry but are unregulated or less regulated. 


’°For more detailed information about bank and financial holding companies, see GAO, 
Finaveial Market Regitlalion: Agencies Engaged in Consolidated Supervision Can 
Strengthen Performance Measurement and Collaboration, GAO-07-154 (Washington, D.C.: 
Mar. 15, 2007). 

"For a more detailed discussion of the regulatory structure, see GAO-07-154 and 
GAO-09-216. 

'"As discusseil below, SEC used to oversee certain broker-dealer holding companies on a 
consolidated basis- 
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Figure 1 : Supervisors for a Hypothetical Financial Holding Company 



U.S, federal regulators 
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Q CFTC 
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Source: QAO. 

To varying degrees, all financial institutions are exposed to a variety of 
risks that create the potential for financial loss associated with 


• failure of a borrower or counterparty to perform on an obligation — credit 
risk; 


• broad movements in financial prices — interest rates or stock prices — 
market risk; 
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• failure to meet oblig^ions because of inability to liquidate assets or obUun 
funding — liquidity risk; 

• inadequate information systems, operational problems, and breaches in 
internal controls — operational risk; 

• negative publicity regarding an institution’s business practices and 
subsequent decline in customers, costly litigation, or revenue reductions — 
reputation risk; 

• breaches of law or regulation that may result in heavy penalties or other 
costs — legal risk; 

• risks that an insurance underwriter takes in exchange for premiums — 
insurance risk; and 

• events not covered above, such as credit rating downgrades or factors 
beyond tlie control of the firm, such as m^or shocks in the firm’s 
markets — business/event risk. 

fn addition, the industry as a whole is exposed to systemic risk, the risk 
that a disruption could cause widespread difficulties in the financial 
system as a whole. 

Many financial institutions use leverage to expand their ability to invest or 
trade in financial assets and to increase their return on equity. A firm can 
use leverage fiirough a number of strategies, including by using debt to 
finance an asset or entering into derivatives. Greater financial leverage, as 
measured by lower proportions of capital relative to assets, can increase 
the firm’s market risk, because leverage magnifies gains and losses relative 
to equity. Leverage also can increase a firm’s liquidity risk, because a 
leveraged firm may be forced to sell assets under adverse market 
conditions to reduce its exposure. As illustrated in figure 2, a 10 percent 
decline in the value of assets of an institution with an assets-to-equity ratio 
of 5-to-l would deplete the institution’s equity by 50 percent. Although 
commonly used as a lever<^e measure, the ratio of assets to equity 
captures only on-balance sheet assets and treats all assets as equally risky. 
Moreover, tbe ratio of assets to equity helps to measure the extent to 
which a change in total assets would affect equity but provides no 
information on the probability of such a change occurring. Finally, a 
leveraged position may not be more risky than a non-leveraged position, 
when other aspects of the position are not equal. For example, a non- 
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leveraged position in a highly risky asset could be more risky than a 
leveraged position in a low risk asset 


Figure 2: Effect of a Gain or Loss on a Leveraged Institution’s Balance Sheet 


Impact of 
loss on leverage 


Illustrative 
balance sheet 


P Impact of 
gain on lever^e 
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*>50% in equity 


During the 1980s, banking regulators became concerned that simple 
leverage measures — such as the ratio of assets to equity or debt to 
equity — required too much capital for less-risky assets and not enough for 
riskier assets. Another concern was that such measures did not require 
capital for growing portfolios of off-balance sheet items. In response to 
these concerns, the Basel Committee on Banking Supervision adopted 
Basel I, an international framework for risk-based capital that required 
banks to meet minimum risk-based capital ratios, in 1988.'® By 1992, U.S. 


'^^he Basel Committee on Banking Supervision (Basel Committee) seeks to improve the 
quality of banking supervision worldwide, in part by developing broad supervisory 
standards. 'The Basel Committee consists of central bank and regul^ry officials from 
Argentina, Australia, Belgium, Brazil, Canada, China, France, Germany, Hong Kong SAR, 
India, Indonesia, Italy, Japan, Korea, Luxembourg, Mexico, the Netherlands, Russia, Saudi 
And)ia, Sing^x^re, South Africa, Spain, Sweden, Switzerland, Turkey, the United Kingdom, 
and the United States. The Basel Committee’s supervisory standards are also often adopted 
by nonmember coiurtries. 
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regulators had fully implemented Basel I; and in 1996, they and supervisors 
from other Basel Committee member countries amended the framework 
to include explicit capital requirements for market risk from trading 
activity (called the Market Risk Amendment). In response to the views of 
bankers and many regulators that innovation in financial markets and 
advances in risk management have revealed limitations in the existing 
Basel I risk-based capital framework, especially for large, complex banks, 
the B^el Committee released the Basel II international accord in 2004. 
(App. Ill discusses limitations of Basel I, and app. IV describes the three 
pillars of Basel IT.) Since then, individual countries have been 
implementing national rules based on the principles and det^ed 
framework. In a prior report, we discussed the status of efforts by U.S. 
regulators to implement the Basel II accord. 

The dramatic decline in the U.S. housing market precipitated a decline in 
the price of financial assets around mid-2007 that were associated with 
housing, in particular mortgage assets based on subprime loans that lost 
value as the housing boom ended and the market underwent a dramatic 
correction. Some institutions found themselves so exposed that they were 
threatened with failure — and some failed — because they were unable to 
raise the necessary capital as the value of their portfolios declined. Other 
institutions, ranging from government-sponsored enterprises such as 
Fannie Mae and Freddie Mac to large securities firms, were left holding 
“toxic” mortgages or mortgage-related assets that became increasingly 
difficult to value, were illiquid, and potentially had little worth. Moreover, 
investors not only stopped buying securities backed by mortgages but also 
became reluctant to buy securities backed by many ^es of assets. 
Because of uncertainty about the financial condition and solvency of 
financial entities, the prices banks charged each other for funds rose 
dramatically, and interbank lending effectively came to a halt. The 
resulting liquidity and credit crunch made the financing on which 
businesses and indmduals depend increasingly difficult to obtain as cash- 
strapped banks held on to their assets. By late summer of 2008, the 
potential ramifications of the financial crisis ranged from the continued 
failure of financial institutions to increased losses of individual savings 


’^According to OTS staff, OTS did not adopt the c^ita! requirements for trading book 
market risk. 

‘*GAO. Risk-Based Capitai: New Basel U Rules Reduced Certain Competitive Concerns, 
but Bank ReffuJators ^mUd Address Remaining Uncertainties, GA04)8-953 (Washin^n, 
D.C.: Sept la 2008). 
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and corporate investments and further tightening of credit that would 
exacerbate the emerging global economic slowdown that was beginning to 
take shape. 


Research Suggests 
Leverage Increased 
before the Crisis and 
Subsequent 
Deleveraging Could 
Have Contributed to 
the Crisis 


The current financial crisis is complex and multifaceted; and likewise, so 
are its causes, wliich remain siibjettt to debate and ongoing research. 
Before the current crisis, leverage broadly increased across the economy. 
For example, as shown in figure 3, total debt in tlic United States 
increased from $20.7 trillion to $31.7 trillion, or by nearly 53 percent, from 
year-end 2002 to year-end 2007, and the ratio of total debt to gross 
domestic product (GDP) increased from 1.96 to 1 to 2.26 to J , or by 15 
percent, during the same period. In general, the more leveraged an 
economy, the more prone it is to crisis generated by moderate economic 
sliocks. 


Figure 3: Nominal GDP, Real GDP, Total Debt, and Ratio of Total Debt to Nominal 
GDP, 2002 to 2007 



Source; GAO analysis o) tie Federal Reserved Flow oi Funds data and the Bureau of Economic Analysis 's GDP data. 
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According to mwy researchers, the crisis initially was triggered by 
defaults on U.S. ^bprime mortgages around mid-2007. Academics and 
others have identified a number of factom that possibly helped fuel the 
housing boom, which helped set the stage for the subsequent problems in 
the subprime mortgage market These factors include 

• imprudent mortgage lending that permitted people to buy houses they 
could not afford; 

• securitization of mortgages that reduced originatois' incentives to be 
prudent; 

• imprudent business and risk management decisions based on the 
expectation of continued housing price appreciation; 

• faulty assumptions in the models used by credit rating agencies to rate 
mortg^e-related securities; 

• establishment of off-balance sheet entities by banks to hold mortgages or 
mortgage-related securities that allowed banks to make more losms during 
the expansion; and 

• economic conditions, characterized by permissive monetary policies, 
ample liquidity and availability of credit, and low interest rates that 
spurred housing investment.'* 

Around mid-2007, the losses in the subprime mortgage market triggered a 
reassessment of financial risk in other debt instruments and sparked the 
current financial crisis. Academics and others have identified a number of 
economic mechanisms Uiat possibly helped to cause the relatively small 
subprime mortage-related losses to become a fmancial crisis. However, 
given our mandate, our review of the economic literature focused 
narrowly on deleveraging by fmancial institutions as one of the potential 
mechanisms.'^ (See the bibliography for the studies included in our 
literature review.) The studies we reviewed do not provide definitive 


'^ee, for example, Mark Jickling, Causes of the Financial Crisis, Congressional Research 
Service, R40173 (Wa^ington, D.C-: Jan. 29, 2009). 

‘'Out review of the literature included primarily academic studies analyzing the events 
surrounding the current Tmanciai cri^. Because the crisis began around mid-2007, we 
limited hhe scope of our literature search to studies issued after June 2007. These studies 
include puWished papers and working p^rs. 
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findings about the role of deleveraging relative to other mechanisms, and 
we relied on our interpretation and reasoning to develop insights from the 
studies reviewed. Other theories that do not involve deleveraging may 
provide po^ble explanations for the sharp price declines in mortgage- 
related securities and other financial instruments. Because such theories 
are largely beyond the scope of our work, we discuss them only in brief. 


Leverage within the 
Financial Sector Increased 
before the Financial Crisis, 
and Financial Institutions 
Have Sought to Deleverage 
Since the Crisis Began 


Leverage steadily increased in the financial sector during the prolonged 
rise in housing and other asset prices and created vulnerabUities that have 
increased the severity of the crisis, according to studies we reviewed. '* 
Leverage can take many different forms, and no single measure of leverage 
exists; in that regard, the studies generally identified a range of sources 
that aided in the buildup of leverage before the crisis. One such source 
was the use of short-term debt, such as repurchase agreements, by 
financial institutions to help fund their assets. The reliance on short-term 
ftinding made the institutions vuLner^le to a decline in the availability of 
such credit.^ Another source of leverage was special purpose entities 
(SPE), which some banks crewed to buy and hold mortgage-related and 
other assets that the banks did not want to hold on their balance sheets.®' 


‘*See, for example, Rnancial Services Authority, The Turner Review: A RegulaUfry 
Response to the Globai Banking Crisis (Loudon: March 2009); Willem H. Buiter, “Lessons 
from Uie North Atlantic Financial Crisis,” paper prepared for presentation « the 
conference “The Role of Money Markets," jointly organized by Columbia Business Schoc^ 
and the Federal Reserve Bank of New York on May 29-30, 2008 (May 2008); Martin Nell 
Bally, Robert E. Litan, and M^Utew S. Johnson, “The Origins of the Fln^cial Crisis,” 
Fixing Finance 5wes-P^r 3, (Washington, D.C.: The Brookings Institution, November 
2008); and Ben Cohen and Eli Remolona, “The Unfolding Turmoil of 2007-2008: Lessons 
and Responses," Proceedings of a Conference, Sydney, Australia, Reserve Bank of 
Australia, Sydney. 

’’Under a repurchase agreement, a borrower generally acquires funds by selling securities 
to a lender and agreeing to repurchase the securities after a specified lime at a given price. 
Such a transaction k? called a repurchase agreement when viewed from the perspective of 
the borrower, and a reverse repurchase agreement from the point of view of the lender. 

^For example, a market observer commented that Lehman Brothers’ failure stemmed 
partly from the firm’s high level of leverage and use of short-term debt According to the 
market observer, Lehman Brothers used short-term debt to finance more than 50 percent of 
its assets at the beginning of the crisis, which is a profitable strategy in a low interest rate 
environment but increases Uie risk of “runs" similar to the ones a bank faces when it is 
rumored to be insolvent. Any doubt about the solvency of Uie borrower makes short-term 
lenders reluctant about renewing their lending. 

®‘See, for example, Acharya, V. and P. Schnabl, How Banks Played the Leverage “Game”? in 
Acharya, V., Richardson, M. (Eds.) Restoring Financial Stability: How to Repair a Failed 
System, John Wiley and Sons (chap. 2) (2009). 
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To obtain the hinds to purchase their assets, SPEs often borrowed by 
issuing shorter-term instruments, such as commercial paper and medium- 
term notes, but this strategy exposed the SPEs to the risk of not being able 
to renew their debt Similarly, to expand their fiindmg sources or provide 
addition^ capacity on their balance sheets, financial institutions 
securitized mortgage-backed securities, among other assets, to form 
collateralized debt obligations (CDO). In a basic CDO, a group of debt 
securities are pooled, and securities are then issued in different tranches 
(or slices) that vary in risk and return. Through pooling and slicing, CDOs 
can give investors an embedded leveraged exposure.^ Hnally, the growth 
in credit default swaps, a type of OTC derivative, was another source of 
leverage. Credit default swaps aided the securitization process by 
providing credit enhancements to CDO issuers and provided financial 
institutions with another way to leverage their exposure to the mortgage 
market 

For securities firms, hedge funds, and other financial intermediaries that 
operate mainly through the capital markets, their balance sheet leverage, 
or ratio of total assets to equity, tends to be procyclical.®^ Historically, 
such institutions tended to increase their leverage when asset prices rose 
and decrease their leverage when asset prices fell.®* One explanation for 
this behavior is that they actively measure and manage the risk exposure 
of their portfolios by ac^usting their balance sheets. For a given amount of 
equity, an increase in asset prices will lower a firm’s measured risk 
exposure and allow it to expand its balance sheet, such as by increasing its 
debt to buy more assets. Because measured risk typically is low during 
booms and high during busts, the firm’s efforts to control its risk will lead 
to procyclical levert^e. Another possible factor leading financial 
institutions to manage their leverage procyclically is their use of fair value 
accounting to revalue their trading assets periodically at current market 


®®For a discussion of embedded leverage in CDOs, see The Joint Forum, Credit Risk 
Transfer, Basel Committee on Banking Supervision (Basel, Switzerland; October 2004). 

®®We use the tenn “securities rinns" generally to refer to the holding companies of broker- 
dealers. 

®*See, for example, Adrian, Tobias, and Hyun Song Shin, “liquidity, Financial Cycles and 
Monetary Policy,” Current Issues in Economics and Hnance, Federal Reserve Bank of 
New York, vol- 14, no. 1, January/February 2008. 
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values.^ When asset prices rise, financial institutions holding the a^ets 
recognize a gain that increases their equity and decreases their leverage 
ratio. In turn, the institutions will seek profitable ways to use their 
increase in equity by expanding their balance sheets and thereby 
increasing fiieir leverage. Consistent with this research, the ratio of assets 
to equity for five large broker-dealer holding companies, in aggregate, 
increased from an average ratio of around 22 to 1 in 2002 to around 30 to 1 
in 2007 (see fig. 4).® In contrast, the ratio of assets to equity for five large 
bank holding companies, in aggregate, was relatively flat during this 
period (see fig. 5). As discussed in the background, the ratio of assets to 
equity treats all assets as equally risky and does not capture off-balance 
sheet risks- 


®Fair value accounting, also called “mark-to-market,” is a way to measure assets and 
liabilities d»at appear on a company’s balance sheet and income statement. Measuring 
companies' assets wd liabilities at fair value may atfect their income statement. For more 
detailed information, see SEC’s Office of Chief Accountant and Division of Corporate 
Finance, “Report and Recommendations Pursuant to Section 133 of the Emergency 
Economic Stabilizatkm Act of 2008; Study on Mark-To-Market Accounting" (Washington, 
D.C.:Dec.30,2008). 

^^e 30-to-I ratio of assets to equity is not unprecedented. In 1998, four of the five broker- 
dealer holding companies had assets-to-equity ratio equal to or greater than 30 to 1. 
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Figure 4: Total Assets, Total Equity, and Leverage (Assets-to-Equity) Ratio in 
Aggregate for Five Large U.S. Broker-Dealer Holding Companies, 1998 to 2007 

Dollars in trillions Assets>to-equlty ratio 

5 3S to 1 


4 


3 


2 



Total assets 

A$seis-lo-equity ratio 

S«ur««: GAO anatysit ol annual leport Oats loi eear Si«am$, Goldman Sachs, lahman Brothers, Merrill Lynch, and Morgart Stanley. 
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Figure 5: Total Assets, Total Equity, and Assets-to-Equity Ratio in Aggregate for 
Five Large U.S. Bank Heading Companies, 1 998 to 2007 
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Source: GaC anarysis oi awtuei report and Federal Aeeeive y-9C daia kf Bank oi America, Citigroup. JPMorgan Chase. 
Wachovia, and wees Fargo. 


The securitization of subprime mortgages and other loans can enable 
banks and securities firms to transfer credit risk from their balance sheets 
to parties more willing or jd^le to manage that risk. However, the current 
crisis has revealed that much of the subprime mortgage exposure and 
losses have been concentrjded among leveraged financial institutions, 
including banks, securiUes firms, and hedge funds.*’ For example, some 
banks and securities firms ended up with large exposures because they (1) 
were holding mortgages or mortgage-related securities for trading or 
investment purposes, (2) were holding mortg^es or mortgage-related 
securities in inventory, or warehouses, that they planned to securitize but 
could not do so after the crisis began, or (3) brought onto their balance 


*'See, for example, David tJreenlaw, Jan Hatzius, Anil K. Kashyap, and Hyun Song Shin, 
“Leveraged Lo^es: Lessons from the Mortgage Meltdown,” paper for the U.S. Monetary 
Policy Forum (2008). 
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sheets mortgage-related securities held by SPEs. According to an equity 
analyst report, 10 large banks and securities finns had over $24 billion and 
$64 billion in writedowns in the third and fourth quarters of 2007, 
respectively.® Importantly, higher leverage magnifies market risk and can 
magnify liquidity risk if leveraged firms experiencing losses are forced to 
sell assets under adverse market conditions. 

As their mortgage-related and other losses grew after the onset of the 
crisis, banks, securities firms, hedge funds, and other financial institutions 
have attempted to deleverage and reduce their risk. Deleveraging can 
cover a range of strategies, including raising new equity, reducing dividend 
payouts, diversifying sources of funds, selling assets, and reducing lending. 
After the crisis began, U.S. banks and securities firms initially deleveraged 
by raising more than $200 bdlion in new capital from private sources and 
sovereign wealth funds.® However, raising capital began to be increasingly 
difficult in tlie subsequent period, and financial institutions have 
deleveraged by selling assets, including financial instruments and noncore 
businesses. For example, in the fourth quarter of 2008, broker-dealers 
reduced assets by nearly $785 billion and banks reduced bank credit by 
nearly $84 billion. 


^Meredith Whitney, Kaimon Chung, and Joseph Mack, “No Bad Bank Please,” 
Oppenheimer Equity Research Industry Update, Financial Institutions (New York: Jan. 29, 
2009). 

^Sovereign wealth funds generally are pools of government funds invested in assets in 
oU\er countries. 
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Some Studies Suggested 
That Deleveraging Could 
Have Led to Downward 
Spirals in Asset Prices, but 
Other Theories also May 
Explain Price Declines 


Some studies we reviewed highlighted the possibility that deleveraging 
through a^t s^es by ftnancial Institutions could trigger downward 
spirals in asset prices and contribute to a financial crisis.^ These studies 
generally build on a broader tlieory that holds a market disruption, such as 
a sharp drop in asset prices, can be a source of systemic risk under certain 
circumstances.^* Today, the securities markets, rather than banks, are the 
primary source of financial intermediation — the channeling of capital to 
investment opportunities. For example, in 1975, banks and thrifts held 56 
percent of the total credit to households and businesses; by 2007, they 
held le^ than 30 percent.^ To function efficiently, the securities markets 
need market liquidity, generally defined as the ability to buy and sell a 
particular asset without significantly affecting its price. According to tl^e 
theory, a sharp decline in an asset’s price can become self-sustaining and 
lead to a financial market crisis. Following a shaip decline in an asset’s 
price, investors normally will buy the asset after they deem its price has 
dropped enough and help stabilize the market, but in times of crisis, 
investors are unable or unwUling to buy the asset. As the asset’s price 
declines, more investors sell and push the price lower. At the extreme, the 
asset market’s liquidity dries up and market gridlock takes hold. However, 
not all academics subscribe to this theory, but because the alternative 
theories are largely beyond the scope of our work, we only discuss them 
briefly. 


Some studies we reviewed suggested that deleveraging through asset sales 
can lead to a downward asset spiral during times of market stress when 
market liquidity is low. Following a drop in an asset’s price, one or more 
financial institutions may sell the asset. As noted above, certain financial 
institutions tend to adjust their balaitce sheets in a procyclical manner 


^See, for ex^ple, Markiis K. Brunnermeier, “Deciphering the 2007-08 Liquidity and Credit 
Crunch,' Jotimal of Economic Perspectives 23, no. 1 (2009), pp, 77-100; Greenlaw et al. 
(2008); and Anil K , Kashyap, Raghuram G. Riyan, and Jeremy C. Stein, “Rethinking Capital 
Regulation," paper prepared few Federal Reserve Bank of Kansas City symposium on 
“Maintaining Stability in a Changing Financial System.” Jackson Hole, Wyoming, August 21- 
23, 2008 (September 2008). 

^'Darryll HwHiricks, John Kambhu, and Patricia Mosser, “Systemic Risk and the Financi^ 
System, Appendix B: Background Paper," Federal Reserve Bank of New York Economic 
Policy Review (November 2007). 

full analysis of the role played by banks in financial intermediation would need to 
consider the share of credit intermediated or securiUzed by affiliates, subsidimies, and 
sponsored investment vehicles of bank holding companies and financial holding 
companies. 
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and, thus, may react in concert to a drop in an asset’s price by selling the 
asset. When market liquidity is low, asset sales may cause further price 
declines. Under fair value ^counting, financial institutions holding the 
asset will revalue their positions based on the asset’s lower market value 
and record a loss th^ reduces their equity. For leveraged institutions 
holding the asset, the impact of their losses on capital will be magnified. 

To lower their leverage or risk, the institutions may sell more of their asset 
holdings, which can cause the asset’s price to drop even more and induce 
another round of selling. In other words, when market liquidity is low, 
namely in times of market stress, asset sales establish lower market prices 
and result in financial institutions marking down their positions — 
potentially creating a reinforcing cycle of deleveraging. In the extreme, 
this downward asset spiral could cause the asset’s price to be set below its 
fiindamental value, or at a “fire sale” price. 

Some studies we reviewed also suggested that deleveraging tlirough asset 
sales could lead to a downward asset spiral when ftinding liquidity is low. 
In contrast to market liquidity, which is an asset-specific characteristic, 
funding liquidity generally refers to the availability of funds m the market 
that firms can borrow to meet their obligations. F'or example, financial 
institutions can increase their leverage by using secured or collateralized 
loans, such as repurchase agreements, to fund assets. Under such 
transactions, borrowers post securities with lenders to secure their loans. 
Lenders typically will not provide a loan for the full market value of the 
posted securities, with the difference called a margin or haircut. This 
deduction protects the lenders against default by the borrowers. When the 
prices of assets used to secure or collateralize loans decline significantly, 
borrowers may be required to post additional collateral, for example, if the 
value of the collateral fails below the loan amount or if a lender increased 
its haircuts.® Leveraged borrowers may find it difficult to post additional 
collateral, in part because declining asset prices also could result in losses 
that are large relative to their capital. If borrowers faced margin calls, they 
could be forced to sell some of their other assets to obtain the cash 
collateral. If the borrowers cannot meet their margin calls, the lenders may 
take possession of the assets and sell them. When market liquidity is low, 
such asset sales may cause the asset prices to drop more. If that occurred, 
other firms that have borrowed against the same assets could face margin 


®In addition to increases in haircuts, other factors can cause liquidity stre^ For example, 
financial institutions negotiate margins on OTC derivatives to protect themselves from the 
risk of counterparty default Changes in the value of OTC derivatives can result in mm'gin 
calls and result in liquidity stress. 
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calls to post more collateral, which could lead to another round of asset 
sales and subsequent price declines. Moreover, asset spirals stemming 
from reduced market or ftmding liquidity can reinforce each other. 

Importantly, other theories that do not involve asset spirals caused by 
delever^ing through asset sales provide possible explanations for the 
sharp price declines in mortgage-related securities and other financial 
instruments. Moreover, as the crisis is complex, no single theory likely is 
to explain in fiiU what occurred or necessarily rule out other explanations. 
Because such theories are largely beyond the scope of our work, we 
discuss them only in brief. First, given the default characteristics of the 
mortgages underlying their related securities and falling housing prices, 
the current valuations of such securities may reflect their true value, not 
“fire sale” prices. While there may have been some overreaction, this 
theory holds that low market prices may result from asset prices reverting 
to more reasonable values after a period of overvaluation. Second, the low 
prices of mortgage-related securities and other financial instruments may 
have resulted from the uncertainty surrounding their true value. This 
theory holds that investors may lack the information needed to distinguish 
between the good and bad securities and, as a result, discount the prices 
of the good securities." In the extreme, investors may price the good 
securities far below their true value, leading to a collapse of the market. 
These two theories and the deleveraging hypothesis may provide some 
insight into how the financial crisis has unfolded and are not mutually 
exclusive. Nonetheless, at this juncture, it is difficult to determine whether 
a return to fundamentals, uncertainty, or forced asset sales played a larger 
causal role. 


Studies Suggested That 
Deleveraging Could Have a 
Negative Effect on 
Economic Growth 


In addition to deleveraging by selling assets, banks and broker-dealers can 
deleverage by restricting new lending as their own financial condition 
deteriorates, such as to preserve their capital and protect themselves 
against future losses. However, the studies we reviewed stated that this 
deleveraging strategy raises concerns because of the possibility it may 


^*rhe seminal p^r on this issue is Akeriof, George A., “The Market for ‘Lemons’: Quality 
Uncert^ty and tiie Market Mechanism,” Qaarieriy Journal of Economics, 84(3), pp. 488- 
500, 1970. 
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slow economic growth.® In short, the concern is that banks, because of 
their levers^e, will need to cut back their lending by a multiple of their 
credit loss^ to restore their balance sheets or capital-to-asset ratios. The 
conhraction in bank lending cmi lead to a decline in consumption and 
investment spending, which reduces business and household incomes and 
negatively affects the real economy. Moreover, rapidly declining asset 
prices can inhibit the ability of borrowers to raise money in the securities 
markets. 

One study suggested that tlie amount by which banks reduce their overall 
lending will be many times larger than their mortgage-related losses.® For 
example, the study estimated that if leveraged institutions suffered about 
$250 billion in mortgage-related losses, it would lead them to reduce their 
lending by about $1 trillion. However, these results should be interpreted 
with caution given that such estimates are inherently imprecise and 
subject to great uncertainty. Moreover, a portion of any reduction in bank 
lending could be due to reasons independent of the need to deleverage, 
such as a decline in the creditworthiness of borrowers, a tightening of 
previously lax lending standards, or the collapse of securitization 
markets.” In commenting on the study, a former Federal Reserve official 
noted that banks are important providers of credit but a contraction in 
their balance sheets would not necessarily choke off all lending.® Rather, 
he noted that a key factor in the current crisis is the sharp decline in 
securities issuances, and the decline has to be an important part of the 
story of why the current fin^cial market turmoil is affecting economic 
activity. In summary, the Federal Reserve official said that the mortgage 
credit losses are a problem because they are hitting bank balance sheets at 
the same time that the securitization market is experiencing difficulties. As 


®See, for example, Devlin, Will, and Huw McKay, The Macroeconomic Impllcsdlons of 
Financial “Deleveraging,” Economic Roundup, Issue 4, 2008; Greenlaw et at. (2008); and 
Kashyup et al. (2008). Devlin and Hew (2008) note that there is a large and growing body of 
empirical evidence to suggest that shocks to a bank capital-to-asset ratios that lead to a 
contraction in the availability of credit within an economy can have large and long-lasting 
economic effects. 

^Greenlaw et al. (2008). 

”On the other hand, any decline in lending may be partially offset by the Troubled Asset 
Relief Pro^am, the Term Asset-Backed Securities Loan Facility, or other monetary and 
fiscal policies designed to mitigate die effects of tlie financial crisis. 

®fVederic S. Mishkin, Governor of the Board of the Federal Reserve Sy^em, Speech on 
“Leveraged Losses: Lessons from the Mortgage Meltdown," at the U.S. Monetary Policy 
Fonim (New York, N.Y.: Feb. 29, 2008). 
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mentioned above, the securities markets have played an increasingly 
dominant role over banks in the financial intermediation process. 


Regulators and Market 
Participants Had Mixed 
Views about the Effects of 
Deleveraging in the 
Current Crisis 


Officials from federal finmicial regulators, two securities firms, a bank, 
and a credit rating agency whom we interviewed had mixed views about 
the effects of deleveraging by financial institutions in the current crisis. 
Nearly all of the officials told us that large banks and securities firms 
generally have sought to reduce their risk exposures since late 2007, partly 
in response to liquidity pressures. The institutions have used a number of 
strategies to deleverage, including raising new capital; curtailing certain 
lines of business based on a reassessment of their risk and return; and 
selling assets, including trading assets, consumer and commercial loans, 
and noncore businesses. Regulatory officials said that hedge fiinds and 
other asset managers, such as mutual funds, also have deleveraged by 
selling a^ets to meet redemptions or margin calls. According to officials 
at a securities firm, raising capital and selling financial assets was easier in 
the beginning of the crisis, but both became liarder to do as the crisis 
continued. Regulatory and credit rating agency officials also said that 
financial institutions have faced challenges in selling mortgages and other 
loans that they planned to securitize, because the securitization markets 
essentially have shut down during the crisis. 


The regulators and market participants we interviewed had mixed views 
on whether sales of financial assets contributed to a downward price 
spiral. Officials from one bank and the Federal Reserve staff said that due 
to the lack of market liquidity for some instruments and the unwillingness 
of many market participants to sell them, declines in prices that may be 
attributed to market-driven asset spirals generally resulted from the use of 
models to price assets in the absence of any sales. Federal Reserve staff 
also said that it is hard to attribute specific factors as a cause of an 
observed asset spiral because of the difficulty in disentangling tlie 
interacting factors that can cause financial asset prices to move down. In 
contrast, officials from two securities finns and a credit rating agency, and 
staff from SEC and OCC told us that asset spirals occurred in certain 
mortgage and other debt markets. The securities firm officials said that 
margin calls forced sales in illiquid markets and caused the spires. 
Officials from one securities firm said that financial institutions, such as 
hedge funds, generally sought to sell first those financial assets that were 
hardest to finance, which eventually caused their markets to become 
illiquid. The absence of observable prices for such assets then caused their 
prices to deteriorate even more. According to the securities firm officials, 
firms that needed to sell assets to cover losses or meet margin calls helped 
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to drive such a^t sales. OCC staff attributed some of the downward price 
spirals to the loss of liquidity in the securitization markets. They said that 
traditional buyers of securitized assets became sellers, causing the 
securitization markets to become dislocated. 

As suggested in an April 2008 testimony by the former president of the 
Federal Reserve Bank of New York, reduced binding liquidi^ may have 
resulted in a downward price spiral during the current crisis; 

Asset price declines — triggered by concern about the outlook for 
economic performance — led to a reduction in the willingness to 
bear risk and to margin calls. Borrowers needed to sell assets to 
meet the calls; some highly leveraged firms were unable to meet 
their obligations and their counterparties responded by liquidating 
the collateral they held. This put downward pressure on asset 
prices and increased price volatility. Dealers raised margins ftirther 
to compensate for heightened volatUity and reduced liquidity. Tliis, 
in turn, put more pressure on other leveraged investors. A self- 
reinforcing downward spiral of higher haircuts forced sales, lower 
prices, higher volatUity and stUl lower prices.® 

SimUarly, in its white paper on the Public-Private Investment Program, 
Treasury has indicated that deleveraging through asset sales has led to 
price spirals: 

The resulting need to reduce risk triggered a wide-scale 
deleveraging in these markets and led to fire sales. As prices 
declined further, many traditional sources of capital exited these 
markets, causing declines in secondary market liquidity. As a 
result, we have been in a vicious cycle in which declining asset 
prices have triggered lurther deleveraging and reductions in 
mm-ket liquidity, which in turn have led to further price declines. 
While fundamentals have surely deteriorated over the past 18-24 
months, there is evidence that current prices for some legacy 
assets embed substantial liquidity discounts.^'' 


^Timothy F. Geithner, “Actions by the New York Fed in Response to Liquidity Pressures in 
Financial Markets,” Testimony before the U.S. Senate Committee on Banking, Housing and 
Urban Affairs (Washington, D.C: Apr, 3, 2008). 

^‘Treamiry, Public-Private investment FTogram, $500 Billion to $1 Trillion Plan to Rirchase 
Legacy Assets, White Paper. 
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FDIC and OCC staff and officials from a credit rating agency told us that 
some banks have ti^tened their lending standards for certain types of 
loans, namely th<^ with less-favorable risk-adjusted returns. Such loans 
include certain types of residential and commercial mortgages, leverage 
loans, ^d loans made to hedge funds. OCC staff said tJiat some banks 
began to tighten their lending standards in 2007, meaning that they would 
not be making as many marginal loans, and such action corresponded with 
a decline in demand for loans. According to credit rating officials, banks 
essentially have set a target of slower growth for higher-risk loans that 
have performed poorly and deteriorated their loan portfolios. In addition, 
OCC and ci^t rating officials said that the largest banks rely heavily on 
their ability to securitize loans to help them make such loans. To that end, 
they said that the securirization markets need to open up and provide 
funding. 

As we have discussed in our prior work, since the crisis began, federal 
regulators and authorities have undertaken a number of steps to facilitate 
financial intermediation by banks and the securities markets.^* To help 
provide banks with funds to make loans, Treasury, working with the 
regulators, has used its authority under the act to iryect capital into banks 
so that they would be stronger and more stable. Similarly, the Federal 
Reserve has reduced the target interest rate to close to zero and has 
implemented a number of programs designed to support the liquidity of 
financial institutions and foster improved conditions in financial markets. 
These programs include provision of short-term liquidity to banks and 
other financial instiUitions and the provision of liquidity directly to 
borrowers and investors in key credit markets. To support the functioning 
of the credit markets, the Federal Reserve also has purchased longer-term 
securities, including government-sponsored enterprise debt and mortgage- 
backed securities. In addition, FDIC has created the Temporary Liquidity 
Guarantee Program, in part to strengthen confidence and encourage 
liquidity in the banking system by guaranteeing newly issued senior 
unsecured debt of banks, thrifts, and certain holding companies. 


^'See, for example, GAO-W-504. 
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Regulators Limit 
Financial Institutions’ 
Use of Leverage 
Primarily Through 
Regulatory Capital 
Requirements 


Federal financial regulators generally have imposed capital and other 
requirements on tifieir regulated institutions as a way to limit excessive use 
of leverage and ensure the stability of die financial system and markets. 
Federal banking and thrift regulators have imposed minimum risk-based 
capital and non-risk-based leverage ratios on their regulated institutions. 

In addition, they supervise the capital adequacy of their regulated 
institutions through ongoing monitoring, including on-site examinations 
and off-site tools. Bank holding companies are subject to capital and 
leverage ratio requirements similar to those for banks. Thrift holding 
companies are not subject to such requirements; rather, capital levels of 
thrift holding companies are individually evaluated based on each 
company’s risk profile. SEC primarily uses its net capital rule to limit the 
use of leverage by broker-dealers. Firms that had participated in SEC’s 
now defunct CSE program calculated their risk-based capital ratios at the 
holding company level in a manner generally consistent with the method 
banks used.** Other financial institutions, such as hedge funds, use 
leverage but, unlike banks and broker-dealers, typically are not subject to 
regulatory capital requirements; instead, market discipline plays a primary 
role in limiting leverage. Finally, the Federal Reserve regulates the use of 
securities as collateral to finance security purchases, but federal financial 
regulators told us that such credit did not play a significant role in tlie 
buildup of leverage leading to the current crisis. 


^'^Bank holding companies are permitted to include certain debt instruments in regulatory 
capital that are impermissible for insured banks and, as discussed below, are not subject to 
statutory Prompt ^rrective Action. 

**Under its CSE program. SEC supervised broker-dealer holding companies — Bear Steams, 
Lehman Brothers, Merrill Lynch, Goldman Sachs, and Morgan Stanley — on a consolidated 
basia Following the sale of Bear Steams to JPMorgan Chase, the Lehman Brothers 
bankruptcy filing, and the sale of Merrill Lynch to Bank of America, the remaning CSEs 
opted to b^ome b^k holding companies subject to Federal Reserve oversight. SEC 
tenninated the CSE progam in September 2008 but continues to oversee these firms’ 
registered broker-dealer subsidiaries. 
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Federal Banking and Thrift 
Regulators Have Imposed 
Minimum Capital and 
Leverage Ratios on Their 
Regulated Institutions to 
Limit the Use of Leverage 


Federal banidng and thrift regulators (Federal Reserve, FDIC, OCC, and 
OTS) reshict the excessive use of leverage by their regulated financial 
institutions primarily through minimum risk-based capital requirements 
established under the Basel Accord and non-risk based leverage 
requiremente. If a financial institution falls below certain capital 
requirements, regulators can impose certain restrictions, and must impose 
others, and thereby limit a financial institution’s use of leverage. Under the 
capital requirements, banks and thrifts are required to meet two risk-based 
capital ratios, which are calculated by dividing their qualifying capital 
(numerator) by their risk-weighted assets (denominator).” Total capital 
consists of core capital, called Tier 1 capital, and supplementary capital, 
called Tier 2 capital.*® Total risk-weighted assets are calculated using a 
process that assigns risk weights to the assets according to their credit and 
market risks. This process is broadly intended to assign higher risk 
weights and require banks to hold more capital for higher-risk assets. For 
example, cash held by a bank or thrift is assigned a risk weight of 0 
percent for credit risk, meaning that the asset would not be counted in a 
bank’s total risk-weighted assets and, thus, would not require the bank or 
thrift to hold any capital for that asset. OTC derivatives also are included 
in the calculation of total risk- weighted assets. Banks and thrifts are 
required to meet a minimum ratio of total capital to risk-weighted assets of 
8 percent, with at least 4 percent taking the form of Tier I cz^ital. 

However, regulators told us that they can recommend that their 
institutions hold capital in excess of the minimum requirements, if 
warranted (discussed in more detail below). 


Banks and thrifts also are subject to minimum non-risk-based leverage 
standards, measured as a ratio of Tier 1 capital to total assets. The 
minimum leverage requirement to be adequately capitalized is between 3 
and 4 percent, depending on the type of institution and a regulatory 


”The Prompt CorrecUve Action regulations and the key regulatory capital requirements for 
banks and drifts are outlined in 12 C.F.R pts. 3, 6 (OCC); 208 (FRB); 325 (FDIC) and 565, 
567 (OTS). 

'^Regulations limit wh^ may be included In Tier 1 and Tier 2 capital. Tier 1 capit<d can 
include common stockholders’ equity, noncumulative perpetual preferred stock, and 
minrHity equity investments in consolklafed subsidiaries. For example, see 12 C.F.R. pt 
325, app. A (1)(A)(1)- The remainder of a bank’s total capital also can consist of tier 2 
capital which can include items such as general loan and lease loss ^lowances (up to a 
maximum of 1.25 percent (rf risk-weighted assets), cumulative preferred stock, certain 
hybrid (debt/equity) instruments, ai^d subordinated debt with a maturity of 5 years or more. 
For example, see 12 C.F.R. pt. 325, app. A(rXA)(2)- 
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assessment of the strength of its management and controls/® Leverage 
ratios have been part of bank and thrift regulatory requirements since the 
1980s, and regulators continued to use the leverage ratios after the 
introduction of risk-based capital requirements to provide a cushion 
against risks not e3q)licitiy covered in the risk-based capital requirements, 
such as operational weaknesses in internal policies, systems, and controls 
or model risk or related measurement risk. The greater level of capital 
required by the risk-based or leverage capital calculation is the binding 
over^l minimum requirement on an institution. 

Federal banking regulators are required to take increasingly severe actions 
as an institution’s capital deteriorates under Prompt Corrective Action 
(PCA)." These rules apply to banks and thrifts but not to bank holding 
companies. Under PCA, regulators are to classily insured depository 
institutions into one of five capital categories based on their level of 
capital: well-capitalized, adequately capitalized, undercapitalized, 
significantly undercapitalized, and critically undercapitalized.^ Institutions 
that fail to meet the requirements to be classified as well or adequately 
capitalized generally face several mandatory restrictions or requirements. 
Specifically, the regulator will require an undercapitalized institution to 
submit a capital restoration plan detailing how it is going to become 
adequately capitalized. Moreover, no insured institution may pay a 
dividend if it would be undercapitalized after the dividend. When an 
institution becomes si^ificantly undercapitalized, regulators are required 
to take more forceful corrective measures, including requiring the sale of 


*®Bai\ks hoMing the highest supervisory rating have a minimum leverage ratio of 3 percent; 
all other banks must meet a leverage ratio of at least 4 percent. Bank holding companies 
that have adopted the Market Risk Amendment or hold the highest supervisory rating are 
subject to a 3 percent minimum leverage ratio; all other bank holding companies must meet 
a 4 percent minimum leverage ratio. According to FDIC officials, in practice, a bank wiUi a 
3 to 4 percent leverage ratio would be les.<5 than well capitalized for Prompt Corrective 
Action purposes (discussed below) and would be highly unlikely to be assigned the highest 
supervis<My rating. 

U.S.C. § l83lo. The Federal Deposit Insurance Act, as amended by the Federal Deposit 
Insurance Corporation Improvement Act of 1991, requires federal regulators to take 
specific action ag^nst banks and thrifts that have capital levels below minimum standards, 

**Regulators use three different capital measures to determine an institution’s capital 
c^gory; (1) a total risk-based capital measure, (2) a Tier 1 risk-based capital measure, imd 
(3) a lever^e (or non-risk-based) coital measure. For additional information, see GAO, 
Deposit Insurance: Assessment of Regulators' Use of Prompt Corrective Action 
Provisions and Foie's Neva Deposit Imurance Program, GAO-07-242 (Washington, D.C.: 
Feb. 15, 2007). 
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equity or debt, resUicting otherwise allowable transactions with affiliates, 
or restricting the interest rates paid on deposits. After an institution 
becomes critically undercapitalized, regulatoi^ have 90 days to place the 
institution into receivership or conservatorship or to take other actions 
that would better prevent or reduce long-term losses to the insurance 
fund.'” 


Regulators Can Use 
Various Oversight 
Approaches to Monitor 
and Enforce Capital 
Adequacy 


Federal bank and thrift regulators can supervise the capital adequacy of 
their regulated institutions by tracking the financial condition of their 
regulated entities through on-site examinations and continuous monitoring 
for the larger institutions.” According to Federal Reserve officials, the 
risk-based capital and leverage measures are relatively simple ratios and 
are not sufficient, alone, for assessing overall capital adequacy. In that 
regard, the supervisory process enables examiners to assess the capital 
adequacy of banks at a more detailed level. On-site examinations seive to 
evaluate the institution’s overall risk exposure and focus on an 
institution’s capital adequacy, asset quality, management and internal 
control procedures, earnings, liquidity, and sensitivity to market risk 
(CAMELS).” For example, the examination manual directs Federal 
Reserve examiners to evaluate the internal capital management processes 
and assess the risk and composition of the assets held by banks. Similarly, 
OCC examiners told us that they focused on the coital levels of large 
banks in their examinations during the current crisis and raised concerns 


”Any determination to take other action in lieu of receivership or conservatorship for a 
criticaHy undercapitalized institution is effective for no more than 90 days. After the 90-day 
period, the regulator mtist place the institution in receivership or conservatorship or make 
a new detemunation to take other action. Each new determination is subject to the same 
90-day restriction. If the institution is critically undercapitalized, on averse, during the 
calendar quarter beginning 270 days after the date on which the institution first became 
critically undercapitalized, the regulator Is required to appoint a receiver for the institution. 
Section 38 contains an exception to this requirement, if, among other things, the regulator 
and chair of the FDIC Board of Directors both certify that the institution is viaA)le and not 
expected to fail. 

”Banks usually are examined at least once during each 12-month period and more 
frequently if they have serious problems. In addition, well<apitali 2 ed banks with total 
assets of less than $250 million can be examined on an 18-month cycle. 

^'At each examinatton, examiners assign a supervisory CAMELS rating, which assesses six 
components of an institution’s financial health: capital, asset qu^ity, management, 
earnings, lucidity, and sensitivity to market risk. An institution’s CAMELS rating known 
directly only by the institution’s seni<» management and appropriate regulatory staff. 
Regulf^rs never publicly release CAMELS ratings, even on a lagged basis. 
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about certain banks’ weak results from the stress testing of their capital 
adequacy. 

Federal bank and thrift regulatory officials told us that they also can 
encourage their regulated institutions to hold more than the minimum 
required capital, if warranted. For example, if examiners find that an 
institution is exceeding its capitjU ratios but holding a large share of risky 
assets, the examiners could recommend that the bank enhance its capital. 
As stated in the Federal Re^rve’s exanunation manual, because risk-based 
capital does not take explicit account of the quality of individual asset 
portfolios or the range of other types of risks to which banks may be 
exposed, banks generally are expected to operate with capital positions 
above the minimum ratios. Moreover, banks with high levels of risk also 
are expected to maintain capital well above the minimum levels. 

According to OTS officials, under certain circumstances, OTS can require 
an institution to increase its capital ratio, whether through reducing its 
risk-weighted assets, boosting its capital, or both. For example, OTS could 
identify through its examinations that downgraded securities could be 
problematic for a firm. OTS can then require a troubled institution under 
its supervisory authority, through informal and formal actions, to increase 
its capital ratio. Moreover, the charter application process for becoming a 
thrift institution can provide an opportunity to encourage mstitutions to 
increase their capital. Bank and thrift regulators also can use their 
enforcement process, if warranted, to require a bank or thrift to take 
action to address a capital-adequacy weakness. 

Federal bank and thrift regulators told us that they also use off-site tools 
to monitor the capital adequacy of institutions. For example, examiners 
use Consolidated Reports of Condition and Income (Call Report) and 
Thrift Financial Report data to remotely assess the financial condition of 
banks and thrifts, respectively, and to plan the scope of on-site 
examinations.^ Regulators ^so use computerized monitoring systems that 
use Call Report data to compute, for example, financial ratios, growth 
trends, and peer-group comparisons. OCC officials with whom we spoke 
said that they review Call Reports to ensure that banks are calculating 
their capital ratios correctly. FDIC officials also told us that they used the 


®A11 FDIC-insured banks and savings institutions that are supervised by FDIC, OCC, or the 
Federal Reserve must submit quarterly Consolidated Reports on Condition and Income 
(Call Reports), which contain a varied of financial information, including capital amounts. 
FDIC-insured thrifts supervised by OTS must file similar reports, called Thrift Financial 
Reports. 
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data on depository institutions to conduct informal analyses to assess the 
potential impact a credit event or other changes could have on banks’ 
capital adequacy. They said that FDIC has performed such analyses on 
bank holdings of various types of mortgage-related securities. 

hi addiUon, federal bank and thrift regulators also can conduct targeted 
reviews, such as those related to capital adequacy of their regulated 
entities. For example, in 2007, a horizontal study led by the Federal 
Reserve Bank of New York examined how large banks determined their 
economic capital, which banks use to help assess their capital adequacy 
and manage risk. Federal Iteserve examiners told us that they typically do 
not conduct horizontal studies on leverage, because they cover the 
institutions’ use of leverage when routinely supervising their institutions’ 
capital adequacy. Federal Reserve officials told us supervisors believe that 
capital adequacy is better reviewed and evaluated through continuous 
monitoring processes that evaluate capital adequacy against tlie individual 
risks at a firm and compare capital and risk levels across a portfolio of 
institutions, rather than through the use of horizontal exams that would 
typically seek to review banks’ processes. 


Bank Holding Companies 
Are Subject to Capital and 
Leverage Ratio 
Requirements Similar to 
Those for Banks, but Thrift 
Holding Companies Are 
Not 


Bank holding companies are subject to risk-based capital and leverage 
ratio requirements, which are similar to those applied to banks except for 
the lack of applicability of PCA and the increased flexibility afforded to 
bank holding companies to use debt instruments in regulatory capital. The 
Federal Reserve requires that all bank holding companies wi^ 
consolidated assets of $500 million or more meet risk-based capital 
requirements developed in accordance with the Basel Accord. In addition, 
it has required, with the other bank supervisors, revised capital adequacy 
rules to implement Basel 11 for the largest bank holding companies.” To be 
considered well-capitalized, a bank holding company with consolidated 
assets of $500 million or more generally must have a Tier 1 risk-based 
capital ratio of 4 percent, and a minimum total risk-based capital ratio of 8 
percent, and a leverage raUo of at least 4 percent.^ 


”On December 7. 2007, the banking regulatory agencies issued a final rule entiUed “Risk- 
Based Capital Standards; Advanced Coital Adequacy FVamework - Basel 11.” 72 Fed. Reg. 
69288 (Dw. 7, 2007). In addition to this final rule, the agencies issued a proposed revision 
to the market risk capital rule. 71 Fed. Reg. 55958 (Sept. 25, 2006). 

®^Well-c^italized for bank holding companies does not have the same meaning as in a PCA 
context; it is used in the jq)plicaiion process. 
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According to OTS officials, thrift holding companies generally are not 
subject to minimum coital or leverage ratios because of their diversity. 
Rather, capital levels of thrift holding companies are individually 
evaluated based on each company’s risk profile. OTS requires that thrift 
holding companies hold a “prudential” level of capital on a consolidated 
basis to support the risk profile of the holding company.® For its most 
complex firms, OTS requires a detailed capital calculation that includes an 
assessment of capital adequacy on a groupwide basis and identification of 
capital that might not be available to the holding company or its other 
subsidiaries, because it is required to be held by a specific entity for 
regulatory purposes. Under this system, OTS benchmarks thrift holding 
companies against peer institutions that face similar risks. 

In supervising the capital adequacy of bank and thrift holding companies, 
the Federal Reserve and OTS are to focus on those business activities 
posing the greatest risk to holding companies and managements' 
processes for identifying, measuring, monitoring, and controlling those 
risks. The Federal Reserve’s supervisory cycle for large complex bank 
holding companies generally begins with the development of a systematic 
risk-focused supervisoiy pljm, which it then implements, and ends with a 
rating of the firm. The rating includes an assessment of holding companies’ 
risk management and controls; financial condition, including capital 
adequacy; and impact on insured depositories.^ In addition, the Federal 
Reserve requires that all bank holding companies serve as a source of 
financial and managerial strength to ^eir subsidiary banks. Similarly, OTS 
applies the CORE (Capital, Organizational Structure, Risk Management, 
and Earnings) rating system for large complex thrift holding companies. 
CORE focuses on consolidated risks, internal controls, and capita 
adequacy rather than focusing solely on the holding company’s impact on 
subsidiary Uirifts. In reviewing capital adequacy, particularly in large, 
complex thrift holding companies, OTS considers the risks inherent in the 


®\Jnder the Homeowners’ Loan Act of 1933, as amended, companies that own or control a 
savings association are subject to supervision by OTS. 12 U.S.C. § 1.467a. 

“Each bank holding company is assigned a composite rating (C) based on an evaluation 
and rating of its managerial and financial condition and an assessment of future potential 
risk to Ms subsidiary depository institution{s). The main components of the rating system 
represent: Risk Management (R); Financial Condition (F); and potential Impact (I) of the 
parent company and nondepository subsidiaries on the subsidiary depository institution{s). 
The Impact rating focuses on downside risk— that is, on the likelihood of significant 
negative impact on (he subsidiary d^sitory institutions. A fourth component rating, 
Depository Institution (D), will generally mirror the primary regulator’s assessment of the 
subsidiary depo^tory institution(s). 
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enterprise’s capital to absort) unexpected losses, support the level and 
composition of the parent company’s and subsidiaries’ debt, and support 
business plans and str^gi^. 

The Federal Reserve and OTS have a range of formal and informal actions 
they can take to enforce ttieir regulations for holding companies. Federal 
Reserve officials noted that the law provides explicit authority for any 
formal actions that may be warranted and incentives for bank holding 
companies to address concerns promptly or through less formal 
enforcement actions, such as corrective action resolutions adopted by the 
company’s board of directors or memoranda of understanding in which 
the relevant Federal Reserve bank enters.^’ Similarly, OTS also has 
statutory authority to take enforcement actions against thrift holding 
companies and any subsidiaries of those companies.® 

Both the Federal Reserve and OTS also monitor the capital adequacy of 
their respective regulated holding companies using ofi-site tools. For 
example, the Federal Reserve noted that it obtains financial information 
from bank holding companies in a uniform format through a variety of 
periodic regulatory reports and uses the data to conduct peer analysis, 
including a comparison of their capital adequacy ratios. SimUarly, 
according to a June 2008 testimony by an OTS official, OTS in 2008 
conducted an extensive review of capital levels at the thrift holding 
companies and found that savings and loan holding company peer group 
averages were strong.* 


^^The Federal Reserve’s formal enforcement powers for bank holding complies and their 
nonbank ^bsidiaries are set forth at 12 U.S.C. § 1818(b)(3). 

®See 12 U.&C. § 1467a(g), (i) and 12 U.S.C. § 1818(b)(9). 

*Seni<H- Deputy Director and Chief Operating Officer, Scott M. Poiakoff, before the 
Subcommittee on Securities, Insurance, and Investment, Committee on Banking, Housing, 
and Urtian Affairs, US. Senate (Wa^ington, DC.: June 19, 2008). 


Page 35 


GAO-09-739 Financial Regulation 



513 


SEC Has Regulated the 
Use of Leverage by Broker- 
Dealers Primarily through 
Its Net Capital Rule 


According to SEC staff, the agency regulates the use of leverage by 
registered broker-dealers primarily through the risk-based measures 
prescribed in its net capital and customer protection rules® SEC adopted 
diese rules pursuant to its broad authority to adopt rules and regulations 
regarding the financial responsibility of broker-dealers ttiat it finds 
necessary in the public interest or for the protection of customers.®' 


Under the net capital rule, broker-dealers are required to maintain a 
minimum amount of net capital at all times. Net capital is computed in 
several steps. A broker-dealer’s net worth (assets minus liabilities) is 
calculated using U.S. Generally Accepted Accounting Principles (GAAP). 
Certain subordinated liabilities are added back to GAAP equity because 
the net capital rule allows them to count toward capital, subject to certain 
conditions. Deductions are taken from GAAP equity for assets that are not 
readily convertible Into cash, such as unsecured receivables and fixed 
assets. The net capital rule further requires prescribed percentage 
deductions from GAAP equity, called “haircuts.” Haircuts provide a capital 
cushion to reflect an expectation about possible losses on proprietary 
securities and financial instruments held by a broker-dealer resulting from 
adverse events. The amount of the haircut on a position is a function of, 
among other things, the position’s market risk liquidity. A haircut is taken 
on a broker-dealer’s proprietary position because the proceeds received 
from selling assets during liquidation depend on the liquidity and market 
risk of the assets. 


Under the net capital rule, a broker-dealer must at all times have net 
capital equal to the greater of two amounts: (1) a minimum amount based 
on the type of business activities conducted by the firm or (2) a financial 


®SEC has broad authority to adopt rules and regulations regarding the financial 
responsibility of broker-dealers that it finds are necessary or appropriate in the public 
interest or for the protection of investors and, pursuant to that authority, adopted the net 
capital rule (17 C.F.R. § 240.15c3'l) and related rules. 40 Fed. Reg. 29795, 29799 (July 16, 
1975), Specifically, dte SEC determined that the net capital rule was necessary and 
appropriate to provide safeguards witli respect to the financial responsibility and related 
practices of brokers or dealers; to eliminate illiquid and impermanent capital; and to assure 
investors that their funds and securities are protected z^ainst financial instability and 
operational weaknesses of brokers or dealers. Id. See also 17 C.F.R, 240-15c3-3. 

*‘15 U.S.C. § 78o(c)(3). 
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ratio.“ The broker-dealers must elect one of two financial ratios: the basic 
method (based on aggregate indebtness) or the alternative method (based 
on aggregate debit items). That is, broker-dealers must hold different 
minimum le\^ls of capital based on the nature of their business and 
whether they handle customer funds or securities. According to SEC staff, 
most broker-dealers that cany customer accounts use the alternative 
method. Under this method, broker-dealers are required to have net 
capital equal to the greater of $250,000 or 2 percent of aggregate debit 
items, which generally are customer-related receivables, such as cash and 
securities owned by customers but held by their broker-dealers.®^ This 
amount serves to ensure that broker-dealers have sufficient capital to 
rep^ creditors and pay Uteir liquid^on expense if they fail. 

According to SEC staff, the customer protection rule, a separate but 
related rule, requires broker-dealers to safeguard customer property, so 
that they can return such property if they failed.®^ The rule requires a 
broker-dealer to take certain steps to protect tee credit balances and 
securities it holds for customers. Under tee rule, a broker-dealer must, in 
essence, segregate customer funds and fully paid and excess margin 
securities held by tee firm for the accounts of customers. The intent of tee 
rule is to require a broker-dealer to hold customer assets in a manner that 
enables their prompt return in the event of an insolvency, which increases 
tee ability of the firm to wind down in an orderly self-liquidation and 
thereby avoid tee need for a proceeding under the Securities Investor 
Protection Act of 1970.®* 

SEC oversees U.S. broker-dealers but delegates some of its authority to 
oversee broker-dealers to one or more of the various seif-regulatory 
organizations, including tee Rnanciai Industry Regulatory Authority 


®^CFTC imposes capital requirements on futures commission merchants, which are similar 
to broker-dealers but act as intermediaries in commodity futures tnmsactions. Some firms 
are registered as both a broker-dealer and futures commission merchant and must comply 
with both SEC’S and CFTC’s regulations. 

®*In comparison, under the basic method, broker-dealers must have net capital equal to at 
least 6 2/3 percent of their aggregate indebtedness. The 6-2/3 percent requirement implies 
that broker-dealers must have at least $1 of net capital for every $15 ctf its indebtedness 
(that is, a levers^e conarmnt). Most anall broker-dealers typically use the basic method 
because of the nature of their business. 

®^See 17 C.F.R. § 240.15c3-3. 

®® Pub. L No. 91-598, 84 Stat 1636, codified at 15 U.S.C. §§ 78aaa-781l!. 
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(FINRA), an SRO that was established in 2007 through the consolidation of 
Ni^D and the member regulation, enforcement, and arbitration functions 
of the New York Stock Exchange (NYSE). SEC and the SROs conduct 
regularly scheduled target examinations that focus on the risk areas 
identified in ttieir risk assessments of firms and on compliance with 
relevant capital and customer protection rules.®* SEC’s internal control 
risk-management examinations, which started in 1995, cover the top 15 
wholesale and top 15 retail broker-dealers and a number of mid-sized 
broker-dealers with a large number of customer accounts. SEC conducts 
examinations every 3 years at the Im’gest institutions, while the SROs 
conduct more frequent examinations of all broker-dealers. For instance, 
FINRA examines all broker-dealers that carry customer accounts at least 
once annually. According to SEC and FINRA, they receive financial and 
risk area information on a regular basis from all broker-dealers. In 
addition, the largest brokers and those of financial concern provide 
additional information through monitoring programs and regular meetings 
with the firms. 


SEC Regulated the Use of 
Leverage by Selected 
Broker-Dealers under an 
Alternative Net Capital 
Rule from 2005 to 2008 


From 2005 to September 2008, SEC implemented the voluntmy CSE 
program, in which five broker-dealer holding companies had participated. 
In 2004, SEC adopted the program by amending its net coital rule to 
establish a voluntary, alternative method of computing net capital. A 
broker-dealer became a CSE by applying for an exemption from the net 
capital rule and, as a condition of exemption, the broker-dealer holding 
company consented to consolidated supervision (if it was not already 
subject to such supervision). According to SEC staff, a broker-dealer 
electing this alternative method is subject to enhanced net capital, early 
warning, recordkeeping, reporting, liquidity, and certain other 
requirements, and must implement and document an internal risk 
management system. Under the new alternative net capital rule, CSE 
broker-dealers were permitted to use their internal mathematical risk 
measurement models, rtUher than SEC’s haircut structure, to calculate 
their haircuts for the cre<^t and market risk associated with their trading 
and investment positions. Expecting that firms would be able to lower 
their haircuts and, in turn, capital charges by using their internal risk 
models, SEC required as a safeguard that CSE broker-dealers maintain at 


“As part of its oversight, SEC also evaluates the quality of FINRA oversight in enforcing its 
membere' compliance through oversight inspections of FINRA and inspections of broker- 
dealers. SBC also directly assesses broker-dealer compliance with federal secwities laws 
through fecial smd cause examinations. 
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least $500 mUlion in net capital and at least $1 billion in tentative net 
capital (equity before haircut deductions). According to SEC staff, because 
of an early warning requirement set at $5 billion for tentative net capital, 
CSE broker-dealers effectively had to maintain a minimum of $5 billion in 
tentative net capital. If a firm fell below that level, it would need to notify 
SEC, which could require tire firm to take remedial action. Recognizing 
that capital is not synonymous with liquidity, SEC also expected each CSE 
holding company to maintain a liquid portfolio of cash and highly liquid 
and highly rated debt instruments in an amount based on its liquidity risk 
management analysis, which includes stress tests that address, among 
other things, UUquid assets." 

In addition to consenting to consolidated regulation, the CSE holding 
companies agreed to calcul^e their capital ratio consistent with the Basel 
II capital standards. SEC expected CSE holding companies to maintain a 
risk-based capital ratio of not less thair 10 percent. According to SEC staff, 
the 10-percent risk-based capital ratio was the threshold that constituted a 
well-capitalized institution under the Basel standards and was consfetent 
with the threshold used by banking regulators, but it was not a regulatory 
requirement. The CSE holding companies were required to notify SEC if 
they breached or were likely to breach the 10-percent capital ratio. 
According to SEC staff, if it received such a notification, the staff would 
have required the CSE holding company to take remedial action. 

Moreover, SEC staff said that they received and monitored holding 
company capital calculations on a monthly basis. SEC staff also said that 
the CSE holding companies were holding capital above the amount needed 
to meet the 10-percent risk-based capital ratio during the current crisis, 
except for one institution that later restored its capital ratio. 

The holding companies and their broker-dealers that participated in the 
CSE program were not subject to explicit non-risk based leverage limits 
before or after SEC created the program. According to SEC staff, the 
broker-dealers’ ability to increase leverage was limited through the 
application of haircuts on their proprietary positions under the net capital 
rule. To the extent that the use of their internal models (instead of SEC’s 
haircut structure) by the broker-dealers enabled them to reduce the 
amount of their haircuts, they could take on larger proprietary positions 


"To assess the adequacy of both coital and liquid assets, SEC staff takes a scenario-based 
approach. A key premise of the scenario analysis is that during a liquidity stress event, the 
holding company would not receive additional unsecured funding. 


Page 39 


GAO-09-739 Financial Begulation 


517 


and increase their leverage. However, SEC staff told us that the broker- 
dealers generally did not take such action after joining the CSE program. 
The staff said that the primary sources of leverage for the broker-dealers 
were customer margin loans, repurchase agreements, and stock lending. 
According to the staff, these transactions were driven by customers and 
counterparties, marked daily, and secured by coU^eral — exposing the 
broker-dealers to little, if any, market risk. In addition, SEC did not seek to 
impose a non-risk based leverage limit on CSE holding companies, in part 
because such a leverage ratio treated all on-balance sheet assets as equally 
risky and created an incentive for firms to move exposures oft-b^suice 
sheet. Officials at a former CSE told us that their firm’s decision to become 
a CSE was to provide the firm with another way to measure its capital 
adequacy. They said the firm did not view the CSE program as a strategy 
to increase its leverage, although it was able to reduce its broker-dealer’s 
haircuts. According to the officials, the firm’s increase in leverage after 
becoming a CSE likely was driven by market factois and business 
opportunities. In our prior work on Long-Term Capital Management (a 
hedge fund), we analyzed the assets-to-equity ratios of four of the five 
broker-dealer holding companies that later became CSEs and found that 
three had ratios equal to or greater than 28-10-1 at fiscal year-end 1998, 
which was higher than their ratios at fiscal year-end 2006 before the crisis 
began (see fig. 6).®* 


®*GA0, Long-Term Capital Management: EegtUators Need to Focus Greater Attention on 
Systemic Risk, GAO/GGD-00^ (Washington, D.C.: Oct. 29, 1999). The report did not 
present the assets-to-equity ratio for Bear Steams, but its ratio also was above 28 to i in 
1998. 
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Figure 6: Ratio of Total Assets to Equity for Four Broker-Dealer Holding 
Companies, 1998 to 2007 
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SEC’s Division of Trading and Markets had responsibility for administering 
the CSE program. According to SEC staff, the CSE program was modeled 
on the Federal Reserve’s holding company supervision program. SEC staff 
said that continuous supervision was usually conducted through regular 
monthly meetings on-site with CSE firm risk managers to monitor liquidity 
and funding and to review how market and credit risks are identified, 
quantified, and communicated to senior management and whether senior 
managers have approved of the risk exposures. Quarterly meetings were 
held with senior managers from treasury and internal audit. According to 
SEC staff, these regularly scheduled risk meetings were frequently 
supplemented by additional on-site meetings and off-site discussions 
throughout the month. SEC did not rate risk-management systems or use a 
detailed risk assessment processes to determine areas of highest risk. 
During the CSE progreun, SEC staff concentrated their efforts on market, 
credit, and liquidity risks, because the alternative net capital rule focused 
on these risks, and on operational risk because of the need to protect 
investors. Because only five broker-dealer holding companies were subject 
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to SEC’s consolidated supervision, SEC staff tailored certain reporting 
requirements and reviews to focus on activities that posed material risks 
for diat firm. According to SEC staff, the CSE program allowed SEC to 
conduct reviews across Uie five firms to gain insights into business areas 
that were material by risk or balance sheet measures, rapidly growing, 
posed particular challenges in implementing the Basel regulatory risk- 
based capital regime, or had some combination of these characteristics. 
Such reviews resulted in four firms modifying their capital computations. 

In September 2008, the former SEC Chairman announced that the agency 
ended the CSE program. According to the SEC Chmrm^, the three 
investments banks formerly designated as CSEs are now part of a bank 
holding company structure and subject to supervision by the Federal 
Reserve. The chairman noted that SEC will continue to work closely with 
the Federal Reserve under a memorandum of understanding between the 
two agencies but will focus on its statutory obligation to regulate the 
broker-dealer subsidiaries of the bank holding companies, including the 
implementation of the alternative net capital computation by certain 
broker-dealers. While no institutions are subject to SEC oversight at the 
consolidated level under the CSE program, several broker-dealers within 
bank holding companies are still subject to the alternative net capital rule 
on a voluntary basis.*® 


Hedge Funds Generally 
Are Not Subject to Direct 
Regulations That Restrict 
Their Use of Leverage but 
Face Limitations through 
Market Discipline 


Hedge funds have become important participants in the financial markets 
and many use lever^e, such as borrowed funds and derivatives, in their 
trading strategies. They generally are structured and operated in a manner 
that enables them to qualify for exemptions from certain federal securities 
laws and regulations.^® Because their investors are presumed to be 
sophisticated and U\erefore not require the full protection offered by the 
securities laws, hedge funds generally have not been subject to direct 
regulation. As a result, hedge funds typically are not subject to regulatory 


®®Bear Steams was acquired by JPMorgan Chase, Lehman Brothers failed, Merrill Lynch 
was acquired by Bank of America, and Goldman Sachs and Morgan Stanley have become 
bank holding companies. 

■^Although there is no statutory definition of “hedge fund,” the term commonly is used to 
describe pooled invesbnent vehicles directed by professional managers that often engage 
in active trading of various types of assets, such as securities and derivatives and are 
structured and operated in a manner that enables the ftmd and its advisers to qualify for 
exemptions from certain federal securities laws and regulations that apply to other 
investment pools, such as mutual funds. 
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capital requirements or limited by regulation in their use of leverage. 
Instead, market discipline has the primary role, supplemented by indirect 
regulatory oversight of commercial banks and securities and futures firms, 
in constraining risk taking and leveraging by hedge fund managers 
(advisers). 

Market participants (for example, investors, creditors, and counterparties) 
can impose market discipline by rewarding well-managed hedge funds and 
reducing their exposure to risky, poorly managed hedge funds. Hedge fund 
advisers use leverage, in addition to money invested into the fund by 
investors, to employ sophisticated investment strategies and techniques to 
generate returns. A number of large commercial banks and prime brokers 
bear and manage the credit and counterparty risks that hedge fund 
leverage creates. Typically, hedge funds seeking direct leverage can obtain 
funding either through margin financing from a prime broker or through 
the repurchase agreement markets. Exercising counterparty risk- 
management is the primary mechanism by which these types of financial 
institutions impose market discipline on hedge funds’ use of leverage. The 
credit risk exposures between hedge funds and their creditors and 
counterparties arise primarily from trading and lending relationships, 
including vmious types of derivatives and securities transactions. 
Creditors and counterparties of l^ge hedge funds use their own internal 
rating and credit or counterparty risk management processes and may 
require additional collateral from hedge funds as a buffer against 
increased risk exposure. As part of their due diligence, they typically 
request from hedge funds information such as capital and risk measures; 
periodic net asset valu^on calculations; fees and redemption policy; and 
annual audited statements along with hedge fund managers’ background 
and track record. Creditors and counterparties can establish credit terms 
partly based on the scope and depth of information that hedge funds are 
willing to provide, the willingness of the fund managers to answer 
questions during on-site visits, and the assessment of the hedge fund’s risk 
exposure and capacity to manage risk. If approved, the hedge fund 
receives a credit rating jmd a line of credit. Some creditors and 
counterparties also can measure counterparty credit exposure on an 
ongoing basis through a credit system that is updated each day to 
determine current and potential exposures. As we reported in our earlier 
work, for market discipline to be effective, (1) investors, creditors, and 
counterparties must have access to, and act upon, sufficient and timely 
information to assess a fund’s risk profile; (2) investors, creditors, and 
counterparties must have sound risk-management policies, procedures, 
and systems to evaluate and limit their credit risk exposures to hedge 
funds; and (3) creditors and counterparties must increase the costs or 
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decrease the availability of credit to their hedge fund clients as the 
creditworthin^s of the l^ter deteriorates. *' Similar to otlier financial 
institutions, hedge funds also have had to deleverage. According to the 
2008 Global Rnandal Stability Report by the International Monetary Fund, 
due to the current financial crisis, margin financing from prime brokers 
has been cut, and haircuts and fees on repurchase agreements have 
increased. The combination of these factors has caused average hedge 
fund leverage to fall to 1.4 times capital (from 1.7 times last year) 
according to market estimates. 

Although hedge funds generally are not directly regulated, many advisers 
to hedge funds are subject to federal oversight. Under die existing 
regulatory structure, SEC and CFTC regulate tliose hedge fund advisers 
that are registered with them, and SEC, CFTC, as well as the federal bank 
regulators monitor hedge fund-related activities of other regulated entities, 
such as broker-dealers and commercial banks. As registered investment 
advisers, hedge fund advisers are subject to SEC examinations and 
reporting, record keeping, and disclosure requirements. Similarly, CFTC 
regulates those hedge fiind advisers registered as commodity pool 
operators or commodity trading advisors.” CFTC has authorized the 
National Futures Association, an SRO, to conduct day-to-day monitoring of 
such registered entities. In addition, SEC, CFTC, and bank regulators use 
their existing authorities — to establish capital standards and reporting 
requirements, conduct risk-based examinations, and take enforcement 
actions — to oversee activities, including those involving hedge funds, of 
broker-dealers, hitures commission merchants, and banks, respectively. 

As we recently reported, although none of the regulators we interviewed 
specifically monitored hedge fund activities on an ongoing basis. 


”See GAO, Hedge fVnds: Reg^ilators and Market Participants Are Taking Steps to 
Strengthen Market Discif^ine, but Continued Attention Is Needed, 

(Washington, D C.: Jan. 24, 2008). 

^Except as may otherwise be provided by law, a commodity pool operator (CPO) is an 
individual or organization that operates an enterprise, and, in connection therewith, solicits 
or receives ftinds, securities or property from third parties. Tor the purpose of trading in 
any commodity for future delivery on a contract market or derivatives execution facility. 7 
U.S.C. § la(5). A commodity trading advisor (CTA) is, except as otherwise provided by law, 
any person who, for compensation or profit, ( 1) directly or indirectly advises others on the 
advisability of buying or selling any contract of sale of a commodity for future delivery, 
commodity options or certain leverage transactions contracts, or (2) as part of a regular 
business, issues analyses or reports concerning the activities in clause {!). 7 U.S.C. § la(6). 
In Edition to statutory exclusions to the definition of CPO and CTA, CFTC has 
promulgated regulations setting forth additional criteria under which a person may be 
excluded from the definition of CPO or CTA. See 17 C.F.R. §§ 4,5 and 4.6 (2007). 
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regulators generally have increased reviews — by such moans as targeted 
examinations — of systems and policies to mitigate counterparty credit risk 
at the large regulated entities.^ 

Federal banking and securities regulators have established regulatory and 
supervisory structures to limit and oversee the use of leverage by financial 
institutions. However, as the financial crisis has unfolded and the 
regulatory oversight of troubled institutions has been scrutinized, 
concerns have been raised about the adequacy of such oversight in some 
areas. For example, in its material loss review on IndyMac Bank, the 
Treasury Inspector General (IG) found that OTS failed to take PCA action 
in a timely manner when IndyMac’s capital adequacy classification first 
apiK’iared to haven fallen below minimum standards. In addition, the 
Treasury IG noted that OTS had given IndyMac satisfardory CAMEIil 
ratings despite a number of concerns about IndyMac’s capital levels, asset 
quality, management and liquidity during 2001 through 2007. Separately, a 
Federal Reserve official testified in March 2009 that the Federal Reserve 
has recognized that it needs to improve its communication of supervisory 
and regulatory policies, guidance, and expectations to those banks it 
regulates by frequently updating their rules and regulations and more 
quickly issuing guidance as new risks and concerns are identified.^® As 
another example, in its audit of SEC’s oversight of CSEs, the SEC IG found 
that the CSE program failed to effectively oversee these institutions for 
several reasons, including the lack of an effective mechanism for ensuring 
that these entities maintained sufficient capital.’” The SEIC IG made a 
number of recommendations to improve the CSE program. In commenting 
on the SEC IG report, management of SEC’s Division of Trading and 
Markets stated that the report is fundamentally flawed in its processes, 
premises, analysis, and key findings and reaches inaccurate, unrealistic, 
and impracticable conclusions. Although the CSE program has ended, the 
former SEC Chairman stated in response t o the IG report tiiat the agency 


GAO-08-200. 

‘^Office of Inspector General, Department of the Treasury, Safety and Soundness: Matenal 
Loss Review of IndyMac Bank, FSB, OIG-09-032 (Washington, D.C.; Feb. 26, 2009), 

’®Roger T. Cok‘, Director, Division of Banking Supervision and Regulation, before the 
Subcommittee on Securities, Insurance, and Investment, Committee on Banking, Housing, 
ai^d Urban AfTairs, U.S. Senate (Washington, D.C.: Mar. 18, 2009), 

’^Office of Inspector General, U.S. Securities and Exchange Commission, SEC's Oversight 
of Bear Steams and Rioted Entities: The Consolidated Supervised Entity Program, 446- 
A (Washington, D.C.; Sept 25. 2008). 
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will look cl<^ly at the applicability of the recommendations to other areas 
of SEC’s work. 


The Federal Reserve 
Regulates the Use of 
Credit to Purchase 
Securities under 
Regulation T and U, but 
Regulatois Said That Such 
Credit Did Not Play a 
Significant Role in the 
Buildup of Leverage 


To increase their leverage, investors can post securities as collateral with 
broker-dealers, banks, and other lenders to obtain loans to finance 
security purchases. Historically, such lending has raised concerns that it 
diverted credit away from productive uses to speculation in the stock 
market and caused excessive fluctuations in stock prices. But the 
preponderance of academic evidence is that margin lending does not 
divert credit from productive uses and its regulation is not an effective tool 
for preventing stock market volatility. To prevent the excessive use of 
credit to purchase or trade securities, Section 7 of the Securities and 
Exchange Act of 1934 authorized the Federal Reserve System to regulate 
such loans.” Pursuant to U^at authority, the Federal Reserve has 
promulgated Regulations T, U, and X, which set the minimum amount of 
margin that customers must initially post when engaging in securities 
transactions on credit.’* Regulation T applies to margin loans made by 
broker-dealers, Regulation U applies to margin loans made by banks and 
other lenders, and Regulation X applies to margin loans obtained by U.S. 
persons and certain related persons who obtain securities credit outside 
the United States to purchase U.S. securities, whose transactions are not 
explicitly covered by the other two regulations.’* In effect, these 
regulations limit the extent to which customers can increase their leverage 
by using debt to finance their securities positions. 


The Federal Reserve has raised and lowered the initial margin 
requirements for equity securities many times since enactment of the 
Securities Exchange Act of 1934. The highest margin requirement was 100 
percent, adopted for about a year after the end of World War 11. The lowest 
margin requirement was 40 percent and was in effect during the late 1930s 
and early 1940s. Otherwise, the initial margin requirement for equity 


”Ch. 404, § 7, 48 Stat 881 (June 6, 1934) codified, at 15 U.S.C. § 78g. 

rules also have been established by U.S. securities self-regulatory organizations, 
such as NYSE Rule 431 and NASD Rule 25^, which limit the extension of credit by 
member broker-dealers. While FINRA is establishing new FINRA rules, the old rules 
continfie to be effective until replaced by an applicable new FINRA rule. 

’®Regulatk>n X, 12 C.F.R pt 224, generally applies to U.S. citizens borrowing from non-U.S. 
lenders. Regulation X extends to borrowers the provisions of Regulations T wrd U for the 
puipose of purchasing or carrying securities. In that regard, our discussion focuses on 
RegulationsT and U, 12 C.F.R. pts. 220and 221. 
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securities has varied between 50 and 75 percent. The Federal Reserve has 
left the initial margin requirement at 50 percent since 1974.*’ 

Federal Reserve, OCC, and SEC staff told us that credit extended under 
Regulation T and U generally did not play a significant role in the buildup 
of leverage before the current crisis. According to Federal Reserve staff. 
Regulation T and U cover only one of many sources of credit and market 
participants have many ways to obtain leverage not covered by the 
regulations. For example, the credit markets are international, and market 
participants can obtain credit overseas where Regulation T and U do not 
apply. Similarly, OCC staff said that the margin regulations largely have 
been made obsolete by market developments. Under Regulation T and U, 
margins are set at 50 percent for the initial purchase of equities, but large 
investors can obtain greater leverage using non-equity securities (such as 
government securities) as collateral and various types of derivatives.** 
Finally, SEC staff told us that hedge funds and other investors do not 
widely use equities for margin and, in turn, leverage purposes because of 
Regulation Ts restrictions. The staff said that hedge funds and other 
market participants can use other financial instruments to increase their 
leverage, such as exchange-traded futures contracts. As shown in figure 7, 
the total margin debt (dollar value of securities purchased on margin) 
consistently increased from year-end 2002 to year-end 2007 , but the 


** Although section 7 of the Securities Exchange Act gives the Federal Reserve the authority 
to adopt initial and m^tenancc margins, the Federal Reserve has chosen to adopt only 
initial margin requirements. Broker-dealers, however, are required to join the Financial 
Industry Regulatory Authority and are therefore subject to its maintenance margin 
requirements. See New York Slock Exchange Rule 431 and National Association of 
Securities Dealers Rule 2520. 

®‘Under regulation T, broker-dealers may accept exempted and margin securities as 
collateral fcw^ loans used to purchase securities. Exempted securities include government 
and municipal securities. Margin securities comprise a broad range of equity and non- 
equity, or debt, securities. The Federal Reserve has set the initial margin requirement for 
equity securities at 50 percent of their market value. In contrast, non-equity securities (e.g., 
corporate b<mds, mortgage-related securities, and repurchase ^reements on non-equity 
securities) and exempt securities sure subject to a “good faith" margin requirement Good 
fmth margin means that a brok«-dealer may extend crecUt on a particular security in any 
amount consistent with sound credit judgment 
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amount of mai^in debt as a percentage of the total capitalization of NYSE 
and NASDAQ stock markets was less than 2 percent.*^ 


Figure 7: Margin Debt and Margin Debt as a Percentage of the Totai Capitalization 
of the NYSE and NASDAQ Stock Markets, 2000 through 2008 
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“Even though the total amount of margin debt decreased significantly from December 2007 
to December 2008, the total margin debt as a percentage of market capitalization did 
not decline, becat»e the total market capitalization also declined significMitly during this 
period. 
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Regulators Are 
Considering Reforms 
to Address 
Limitations the Crisis 
Revealed in 
Regulatory 
FYamework for 
Restricting Leverage, 
but Have Not 
Reevaluated Basel II 
Implementation 


Regulatory Capital 
Measures Did Not Fully 
Capture Certain Risks 


The financial crisis has revealed limitations in existing regulatory 
approaches that restrict leverage, and although regulators have proposed 
changes to improve the risk coverage of the regulatory capital framework, 
limit cyclical leverage trends and better address sources of systemic risk, 
they have not yet formally reevaluated U.S. Basel 11 implementation in 
considering needed reforms. First, regulatory capital measures did not 
always fully cj^ture certain risks, particularly those associated with some 
mortgage-related securities held on and off balance sheets. As a result, a 
number of financial institutions did not hold capital commensurate with 
their risks and some lacked adequate capital or liquidity to withstand the 
crisis. Federal financial regulators are considering reforms to better align 
C£q>ita] requirements with risk, but have not formally assessed the extent 
to which these refonns may address risk-evaluation concerns the crisis 
highlighted with respect to Basel II approaches. Such an assessment is 
critical to ensure that Basel II changes that would increase reliance on 
complex risk models and banks’ own risk estimates do not exacerbate 
regulatory limitations revealed by the crisis. Second, the crisis illustrated 
how the existing regulatory framework might have contributed to cyclical 
leverage trends that potentially exacerbated the current crisis. For 
example, according to regul^ors, minimum regulatory capital 
requirements may not provide adequate incentives for banks to build loss- 
absorbing coital buffers in benign markets when it would be less 
expensive to do so. Finally, the financial crisis has illustrated the potential 
for financial market disruptions, not just firm failures, to be a source of 
systenuc risk. With multiple regulators primarily responsible for individual 
markets or institutions, none of the financial regulatore has clear 
responsibility to assess the potential effects of the buildup of systemwide 
leverage or the collective activities of the industry for the financial system. 
As a result, regulators may be limited in their ability to prevent or mitigate 
future financial crises. 


While a key goal of the regulatory capital framework is to align capital 
requirements with risks, the financial crisis revealed that a number of large 
financial institutions did not hold capital commensurate with the fill! range 
of risks they faced. U.S. federal financial regulators and market observers 
have noted that tiie accuracy of risk-based regulatory capita! measures 
depends on proper evaluation of firms’ on and off-balance sheet risk 
exposures. However, eiccording to regulators, before the crisis many large 
financial institutions and their regulators underestimated the actual and 
contingent risks associated with certain risk exposures. As a result, capital 
regulations permitted institutions to hold insufficient capital against those 
exposures, some of which became sources of large losses or liquidity 
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pressures as market conditions deteriorated in 2007 and 2008. When 
severe stresses speared, many large banks did not have sufficient capital 
to absorb losses and faced pressures to deleverage suddenly and in ways 
that collectively may have exacerbated market stresses. 

Credit Risks "The limited risk-sensitivity of the Basel I framework allowed U.S. banks to 

increase certain credit risk exposures without making commensurate 
increases in their capital requirements.® Under the Basel I framework, 
banks apply one of five risk-weightings in calculating their risk-based 
capital requirements for loans, securities, certain off-balance sheet 
exposures, and other assets held in their banking books.** Because Basel I 
does not recognize differences in credit quality among assets in the same 
risk-weighted category, some banks may have faced incentives to take on 
high-risk, low-quality assets within each broad risk category. 

U.S. regulators have noted that the risks associated with a variety of loan 
types increased in the years before the crisis due to a number of factors, 
including declining underwriting standards and weakening market 
discipline. For example, subprime and Alt-A mortgages originated in 
recent years have exhibited progressively higher rates of delinquency (see 
fig. 8). However, as the risks of these loans increased, capital requirements 
did not increase accordingly. For example, under Basel I risk-weighting, a 
riskier loan reflecting declining underwriting standards could have 
received the same 50 percent risk-weighting as a higher quality mortgage 
loan. In particular, before the crisis, alternative mortgage products, such 
as interest-only and payment-option ac^ustable-rate mortgages, 
represented a growing share of mortgage originations as home prices 
increased nationally between 2003 and 2005.®* Altliough mortgage 


*^With the exception of broker-dealer holding companies participating in the SBC’s CSE 
program, U.S- banks operated under the Basel I regulatory capital framework prior to the 
crisis. 

Assets held in U»e banking book generally include assets that are not actively traded and 
intended to be held for longer periods than trading portfolio assets. See ajjpendix III for 
Information aJK>ut how assets are assigned to risk-weighting categories under Basel I. 

“^Before the cris-is, to purchase homes borrowers might not be able to afford with a 
conventional fixed-rate mortgage, an increasing number of borrowers turned to alternative 
mortgage products, which offer comparatively lower and more flexible monthly mortgage 
payments for an initial period. Intere^-oniy and payment opUon adjustable rate mortg^es 
allow borrowers to defer repayment principal and possibly part of the interest for the 
first few years of the mortgage. For more about the risks associated with alternative 
mortgage products, see GAO, Allermlnfe Mortgage Products: Impact on Defaults 
Remains Unclear, but Disclosure of Risks to Borrowers Could Be Improved, G AO-06- 1 02 1 
(Washington, D.C.: Sept 19, 2006^. 
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statistics for these products reflected declining underwriting standards, 
Basel I rules did not require banks to hold addition^ capital for these 
loans relative to lower-risk, traditional mortgage loans in the same risk- 
weighting category. Larger-than-e)q)ected losses on loan portfolios 
depleted the r^latory c£q>ital of some large financial institutions, 
including two large thrift holding companies that ultimately failed. 
Through efforts to move certain large banks to the Basel II framework, 

U S. federal financial regulators have sought to improve the risk-sensitivity 
of the risk-based capital framework.® However, FDIC officials told us that 
they are concerned that the advanced approaches of Basel II could require 
substantially less capital than Basel I. (For more detailed information 
about the Basel II framework, see app. IV.) 


®For more about the U.S. efforts to transitiort large banks to the Basel II fr^ework, see 
GAO, Risk-Based Capital: Bank Regulators Need to Improve Transparency and Overcome 
Impediments to Finalizing the Proposed Basel II FVamework, GAO-07-253 (Washington, 
D.C.: Feb. 15, 2007;. 
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Trading Book Risks 


Figure 8: Foreclosures by Year of Origination— Alt-A and Subprime Loans for the 
Period 2000 to 2007 
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The financial crisis has highlighted limitations associated with the use of 
internal models by financial institutions to calculate capital requirements 
for their U^ding book assete.*' Under the Market Risk Amendment 
adopted in 1996, banks with significant trading assets used internal risk 
models to determine how much capital to hold against the market risk of 
their trading book assets. Banks widely use Value-at-Risk (VaR) models to 


®^Trading book assets generally include securities that the bank holds in its trading 
portfolio and trades frequently. Trading book assets also can include securities that 
institutions intend to hold until maturity. For example, a security may be booked in the 
trading book because the derivative position used to hedge its return is in the trading book. 
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help measure tiieir market risk.® The capital rules require the use of VaR 
models as well as an additional capital requirement for specific risk. 
According to a report published by the Financial Services Authority, banks 
generally attributed low risk to their trading book positions based on the 
use of their models before the crisis and, thus, were subjected to relatively 
low regulatory capital charges for their trading positions.® However, since 
tl\e onset of the crisis, several large banks have suffered, among other 
losses on trading book assets, billions of dollars in writedowns on “super 
senior,” or highly rated CDOs. According to some regulators, losses on 
these financial instruments have been significantly higher than minimum 
capital charges implied by the institutions’ internal risk models. That is, 
the risk models underestimated the institutions’ risk exposures to CDOs. 
For some leveraged institutions, the size of these CDO positions were 
small relative to total assets, but the writedowns constituted a significant 
portion of total capital and led to a significant erosion of the institutions’ 
regulatory capital. As discussed earlier, all else equal, a small decline in 
assets will result in a larger percentage decrease in capital for a leveraged 
institution. 

U.S. and international regulators have identified problems in the way that 
some financial institutions applied internal risk models to determine 
capital requirements and noted that the crisis has raised fundamental 
questions about the inherent limitations of such models and the 
assumptions and inputs employed by some users. For example, banks’ VaR 
models often relied on recent historical observation periods, rather than 
observations during periods of financial stress. An institution’s reliance on 
short-term data from a period of high liquidity and low market volatility 
generally would have suggested that certain trading book assets carried 
low risks and required little capital. According to one international 
regulator, in the years leading up to the crisis, VaR measures may have 
suggested declining risk when, in fact, risks associated with certain 
mortgage-related securities and other trading book positions — and capital 


®VaR is a statistic^ measure of the potential loss in the fair value of a portfolio due to 
adverse movements in underlying risk factors. The measure is an estimate of the expected 
loss that an institution is unlikely to exceed in a given period with a particular degree of 
confidence. ^>ecific risk means changes in the market value of specific positions due to 
factors other than broad market movements and includes such risks as the credit risk of an 
instrument’s issuer. 

®See the Financial Services Authority, The Turner Review: A Regtdaiory Response to the 
Global Banking Crisis (London; March 2009). The Financial Services Autiiority is the 
United Kingdom’s financial regulator. 
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needs — were growing. However, even if longer time periods had been 
used, VaR models may not have identified the scale of risks associated 
with certain eiqiosures because VaR measures do not fiilly capture risks 
associated with low-probability, high-stre^ events. Moreover, as the crisis 
illustrated, VaR primmily measures the price volatility of assets but does 
not capture other risks associated with certain trading assets, including 
default risk. Although the Basel market risk framework directed 
institutions to hold capital j^ainst specific risks such as default risk, 
according to regulatory officials we spoke with, capital charges for 
specific risk did not adequately capture the default risk associated with 
certain exposures. Because of the inherent limitations of VaR models, 
financial institutions also are required to use stress tests to determine how 
much capital and liquidity might be needed to absorb losses in the event of 
a large shock to the system or a significant underestimation of the 
probability of large losses. According to the Basel Committee on Banking 
Supervision, institutions should test not only for events that could lower 
Iheir profitability but also for rare but extreme scenarios that could 
threaten their solvency. However, according to regulatory officials, many 
firms did not test for sufficiently extreme scenarios, including scenarios 
that would render them insolvent. 

The crisis also revealed challenges with modeling the risks associated with 
relatively recent financial innovations. According to regulators, many 
market participants entered into new product lines without having 
sufficient data to properly measure the associated risks for determining 
capital needs. For example, the lack of historical performance data for 
CDOs presented challenges in estimating the potential value of these 
securities. In a March 2008 report, the Senior Supervisors Group — a body 
comprising senior financial supervisors from France, Germany, 
Switzerland, the United Kingdom, and the United States — reported that 
some financial institutions substituted price and other data associated 
with traditional corporate debt in their loss estimation models for similarly 
rated CDO debt, which did not have sufficient historical data.*® 
Furthermore, CDOs may lack an active and liquid market, as in the recent 
market turmoil, forcing participants to look for other sources of valuation 
information when market prices are not readily available. For instance, 
market participants often turned to internal models and other methods to 


*®See Senior Supervisors Group, Observations on Risk Management Practices during the 
Recent Market Turbulence (New York; Mar. 6, 2008). 
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value these products, which raised concerns about the consistency and 
accuracy of the resulting valuation information. 

Liquidity risks Jn addition to capita required for credit and market risks, regulators direct 

financial institutions to consider whether additional capital should be held 
against risks that £U'e not explicitly covered by minimum regulatory capital 
requirements.** Liquidity risk — the risk that a bank will be unable to meet 
its obligations when they come due, because of an inability to liquidate 
assets or obtain adequate funding — is one such risk. Prior to the crisis, 
most large financial institutions qualified as “well-capitalized,” holding 
capital levels considered by regulators to exceed minimum requirements 
and provide some protection against risks such as liquidity risk. 

Regulators have noted that although strong capital positions can reduce 
the likelihood of liquidity pressures, capital alone is not a solution to 
inadequate liquidity. Many such “well-capitalized” institutions faced severe 
liquidity problems, underscoring the importance of liquidity risk 
management 

In particular, Bear Steams, formerly a CSE, reported that it was in 
compliance with applicable rules with respect to capital and liquidity 
pools shortly before its failure, but SEC and Bear Steams did not 
anticipate that certain sources of liquidity could rapidly disappear. 
According to SEC officials, Bear Steams’ failure was due to a run on 
liquidity, not capital. Shortly after Bear Steams’ failure, the then SEC 
Chairman noted that Bear Stearns failed in part when many lenders, 
concerned that the firm would suffer greater losses in the future, stopped 
providing funding to the firm, even on a fully-secured basis with high 
quality assets provided as collateral. SEC officials told us that neither they 
nor the broader regulatory community anticipated this development and 
that SEC had not directed CSEs to plan for the unavailability of secured 
funding in their contingent funding plans. SEC officials stated that no 
financial institution could survive without secured funding. Rumors about 
clients moving cash and security balances elsewhere and, more 
importantly, counterparties not transacting with Bear Steams also placed 
strains on the firm’s abili^ to obtain secured financing. Prior to these 
liquidity pressures, Bear Stearns reported that it held a pool of liquid 
assets well in excess of the SEC’s required liquidity buffer, but this buffer 


®‘Risk-based regulatory capital ratios measure credit risk, market risk, and (under Basel If) 
operational risk. Risks not measured under pillar I include liquidity risk, concentration risk, 
reputational risk, and strategic risk. 
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quickly eroded as a growing number of lenders refused to rollover short- 
term fiinding. Bear Stearns faced the prospect of bankruptcy as it could 
not continue to meet its funding obligations. Although SEC officials have 
attributed Bear Steams’ failure to a liquidity crisis rather than capital 
inadequacy, Urese officials and market observers also stated that concerns 
about the strength of Bear Steams’ capital position — particularly given 
uncertainty about the potential for additional losses on ite mortgage- 
backed securities — may have contributed to a crisis of confidence among 
its lenders, counterparties, and customers. 

Before Bear Steams’ collapse m March 2008, the Senior Supervisors Group 
noted that many financial institutions underestimated thek vulnerability to 
the prolonged disruption in market liquidity that began in the summer of 
2007. In a March 2008 report, the group noted that many firms were forced 
to fund exposures that had not been anticipated in their contingency 
funding plans. Notably, the sudden sharp drop-off in demand for 
securitizations forced some firms to retain loans that they had 
“warehoused” to package as securitized products, intending to transfer 
their credit risk to another entity. As a result, many banks retained credit 
exposure to certain assets over a far longer time horizon than expected, 
increasing the risk that they would suffer losses on these assets. In a 
strained funding environment, many banks also had to provide larger 
amounts of fun^ng than expected against certain unfunded lending 
commitments made prior to the crisis. 

Off-Balance Sheet Risks T'he financial crisis also has raised concerns about the management of and 

capital treatment for risks associated with certain off-balance sheet assets, 
including contingent liquidity and reputation risks. Many large financial 
institutions created SPEs to buy and hold mortgage-related securities and 
other assets that were previously on their balance sheets. For example, 
after new capital requirements were adopted in the late 1980s, some large 
banks began creating SPEs to hold assets against which they would have 
been required to hold more capital if the assets had been held in their 
institutions. SPEs also are known as ofT-beilance sheet entities, because 
they generally are structured in such a way that their assets and liabilities 
are not required to be consolidated and reported as part of the overall 
balance sheet of the financial institution that created them. According to 
federal banking regulators, when a bank committed to provide contingent 
funding support to an SPE, it generally would have been required to hold a 
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small amount of coital against such a commitment.® For some types of 
SPEs, such as stnictured investment vehicles, banks provided no such 
contingent commitments and were subject to no capital charge. 
Nevertheless, some institutions retained significant reputation risk 
associated with their stnictured investment vehicles, even if they were 
under no legal obligation to provide financial support.® 

The market turmoil in 2007 revealed that many institutions and regulators 
underestimated the contingent liquidity risks and reputation risks 
associated with their SPEs.” In a 2008 report, the Senior Supervisors 
Group noted that some firms failed to price properly the risk that 
exposures to certain off-balance sheet vehicles might need to be funded on 
the balance sheet precisely when it became difficult or expensive to raise 
such funds externally. Some offibalance sheet entities were structured in a 
way that left them vulnerable to market disruptions. For example, some 
SPEs held long-term assets (for example, financial institution debt and 
CDOs) financed with short-term liabilities (such as commercial paper), 
exposing them to the risk that they would find it difficult or costly to 
renew their debt financing under less-favorable market conditions. 

When the turmoil in the markets began in 2007, some banks had to finance 
the assets held by their SPEs when those SPEs were unable to refinance 
their expiring debt due to market concerns over the quality of the assets. 

In some cases, SPEs relied on financing commitments that banks had 
extended to Uiem. In other cases, financial institutions supported troubled 
SPEs to protect their reputations with clients even when no legal 
requirement to do so existed. Some large banks brought SPE assets onto 
their balance sheets where they became subject to capital requirements 
(see fig. 9). According to an official at the Federal Reserve, one large 
institution’s decision to bring its structured investment vehicle assete onto 
the balance sheet did not have a significant, immediate impact on its 


^Contingent funding sui^rt includes liquidity facilities and credit enhancements. Liquidity 
facilities are the assurance of a loan or guarantee of financial support to back up an off- 
balance sheet entity. Credit enhancements are defined as a contractual ^angement in 
which a bank retains or assumes a securitization exposiire and, in substance, prowdes 
some de^^ of added protection to the parties to the transaction. 

^^Reputation risk is the potential for fiiwicial loss associated with negative publicity 
regarding an in^tution’s business practices and subsequent decline in customers, costly 
litigation, or revenue reductions. 

^Contingent liquidity risk refers to the risk that a bank would have to satisfy contractual or 
non-contractual obligations contingent upon certain events taking place. 
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capital ratio. Nevertheless, taldng SPE assets onto their balance sheets 
required ban)^ to hold capita against risk exposures that they previously 
had sought to transfer outside their institutions. 


Figure 9: Example of an Off-Balance Sheet Entity 
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Market Developments 
Have Challenged the 
Regulatory System’s 
Ability to Oversee the 
Capital Adequacy of 
Financial Institutions 


While regulators have the authority to require banks to hold capital in 
excess of minimum capital requirements, the crisis highlighted challenges 
they face in identifying and responding to capital adequacy problems 
before m^ket stresses appear.® In prior work on the financial regulatory 
structure, we have noted that the current U.S. financial regulatory system 
has relied on a fragmented and complex arrangement of federal and state 
regulators that has not kept pace with the major developments that have 
occurred in financial markets and products in recent decades (see fig. 
10).* The current system was not designed to adequately oversee today’s 
large and interconnected financial institutions, the activities of which pose 
new risks to the institutions themselves as well as the risk that an event 
could affect the broader financial system (systemic risk). In addition, the 
increasingly critical role played by less-regulated entities, such as hedge 
hinds, has further hindered the effectiveness of the financial regulatory 
system. Although many hedge fund advisors are now subject to some SEC 
oversight, some financial regulators and market participants remain 
concerned that hedge funds’ activities can create systemic risk by 
threatening the soundness of other regulated entities and asset markets. 


®12 U.S.C. §183lo(c)(lXBX*)- 
®See GAO-0{>-216. 


Page 59 


6AO-09-739 Financial Regulation 



537 


Figure 10: Key Developments and Resulting Challenges That Have Hindered the Effectiveness of the Financial Regulatory 
System 
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In prior work on regulatory oversight of risk management at selected large 
institutions, we found that oversight of institutions’ risk-management 
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systems before the crisis illustrated some limitations of the current 
regulatory system.®^ For example, regulators were not looking across 
groups of instiUitions to effectively identify risks to overall financial 
stability. In addition, primary, functional, and holding company regulators 
faced challenges aggregating certain risk exposures within large, complex 
financial institutions. According to one regulatory official, regulators faced 
difficulties understanding one large banks’ subprime-reiated exposures, in 
part because ibese exposures were held in both the national bank and 
broker-dealer subsidiaries, each of which was overseen by a different 
primary or functional regulator. We found that regulators identified 
weaknesses in risk-management systems at the selected large, complex 
institutions before the crisis, but did not fully recognize the threats they 
posed and did not take forceful actions to address them until the criste 
began. 


Regulators Have Proposed 
Revisions to the 
Regulatory Capital 
Framework, but Have Not 
Yet Reevaluated Basel II 
Implementation in light of 
Risk-Evaluation Concerns 


Since the crisis began, U.S. federal financial regulators have worked 
together and with international regulators, such as through the Group of 
Twenty and the Basel Committee on Banking Supervision, in considering 
reforms that could increase the risk coverage of the regulatory capital 
framework.®® U.S. and international regulators have proposed revisions to 
the Basel market risk framework to better ensure that institutions hold 
adequate levels of capital against trading book exposures.® Proposed 
revisions include applying higher capital requirements to resecuritizations 
such as CDOs and applying the same capital treatment to these 
securitiz^ons whether on the baiik’s trading or banking book.*®® 
Regulators also have suggested raising the capital requirements that apply 
to certain off-balance sheet commitments. In June 2009, the Financial 
Accounting Standards Board published new accounting standards related 


®GAO, Financial Begulation: Review of Regulators' Oversight of Risk Management 
Systems at a Limited Number of Large, Complex Financial Institutions, GAO-09-499T 
(Washington, D.C.: Mar. 18, 2009). 

®*In April 2009, the Group of Twenty, which represents ihe world’s leading and lai^est 
emerging economies, met in London to discuss the intem^ionai response to the global 
financial erteis. 

®In January 2(X)9, the Basel Committee on Banking Supervision proposed revisions to tlie 
Basel II market risk framewc«‘k. 

‘*The Basel CkMumittee on Banking Supervision has defined a resecuritization exposure as 
a securitizaUon exposure where one or more of the underlying exposures is a securitization 
exposure. 
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to off-balance sheet entiti^, including a new mle that will require financial 
institutions to consolidate assets from certain SPEs. '®' In addition, 
regulators have issued recommendations related to improving risk 
management at institutions, including strengthening supervision of their 
VaR models and stress testing. As many institutions failed to anticipate the 
impact that liquidity pressures could have on their regulatory capital, 
regulators also have recommended ways to improve coordination of 
capital and liquidity planning. The current crisis demonstrated that risks 
such as liquidity and asset quality risks were increasing at institutions long 
before firms experienced losses that eroded capital. However, because 
capital can be a lagging indicator of problems that may threaten a firm’s 
solvency, regul^ors have recommended that they and other market 
participants assess a broader range of risk indicators when assessing 
capital adequacy. 

Although federal financial regulators have taken a number of steps to 
strengthen supervision of capital adequacy since the crisis began, they 
have not yet implemented proposals to increase the risk coverage of 
regulatory capital requirements. Among other actions, SEC staff are 
reviewing the liquidity of assets held by broker-dealers and considering 
whether capital charges for less liquid positions are appropriate, and the 
Federal Reserve has conducted stress tests to assess the capital adequacy 
of 19 banks under the Supervisory Capital Assessment Program and 
required 10 of the banks to raise capital to be better prepared to withstand 
a more adverse econonuc scenario. Federal financial regulators are 
continuing to work with international regulators in forums such as the 
Basel Committee on Banking Supervision, but have not formally revised 
capital requirements to address limitations revealed by the crisis or fully 
evaluated how some proposals would be implemented. For example, IJ.S. 
and international regulators have acloiowledged the need to provide 
greater weight in determining capital adequacy to low-probability, high- 
loss events and are continuing to develop reforms to accomplish this goal. 
In its financial regulatory reform proposal released in June 2009, Treasury 
announced its intention to lead a working group of regulators and outside 
experts in conducting a reassessment of the existing regulatory capital 
framework for banks and bank holding companies and expressed support 


‘^’Statement 166 eliminates Uw exemption from consolidation for certain SPEs. A second 
new standard, Statement 167, requires ongoing reassessments of whether consolidation is 
appropriate for assets held by certain off-balance sheet entities. These new standards will 
impact tinancird institution balance sheets beginning in 2010. 
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for the Basel Committee’s ongoing efforts to reform the Basel II 
framework. 


Monrt sk-based: Capilaf Requirements 
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foe currant crisis also illustrated limitsWons of foe 
leverage ratio. For example, the U.S. leverage 
ratio requirement, as currently formulated, does 
not capture off-balance sheet eiqjosures and, as 
a result, did not capture incrsas'nq riste . 
associated with certain off-balance sheet ^ ■ 
vehicles. Furthermore, having a mtntmum 
leverage ratio in place did not safeguard agadist . 
foe failures and near-failures of sometarge • ' 
financial institutions. Officials at some banks wfe . • 
spoke witfi noted that imposing a leverage mtto - 
requirement conflicts with the purpose of movmg 
to a concepfoaily mors risk-sensittve capital • 
allocation framework. Some bank oifictals 
■expressed concern that foe leverage ratio mjy, in 
soma cases, provide disincentives for banks to-' • • 
hoid low-risk assets on foe balance sheet-- . 
However, accoiding to the Federal Reserve, ills 
disincarjtive does not present a regulatory caj^ 
problem trom a prudential perspective so tongas 
appropriate risk-based capital charges are Jwed 
against ail assets and exposures lhat ara;-,. 
retained by a bank. InaMarch 12, 20QS,pr©» .- 
release, the Bass! Gomromee announced,- , • 

among other things, its plan to improve foe ri^ . 
coverage of-foe capitatframswork and.introdiice 
a non-rrisk based suppteroentary mea&jre 


In addition, the crisis hi^Iighted some important concerns raised about 
the Basel II framework prior to the crisis, but federal fmanciai regulators 
have not taken steps to formally reevaluate current U.S. plans to transition 
cert^n large financial institutions to Basel II. In our prior work on the U.S. 
Basel II transition, we noted that some regulators and market observers 
expressed concern about the ability of banks’ models to adequately 
measure risks for regulatory capital purposes and the regulators’ ability to 
oversee them. Although most U.S. banks have not yet implemented 
advanced risk -based approaches for credit risk, internal risk models 
applied by many U.S. firms before the crisis significantly underestimated 
risks and capital needs for trading book assets. Moreover, FDIC officials 
have indicated that capital requirements for most forms of credit risk 
under Basel Il’s advanced approaches will be substantially less than the 
Basel I requirements. Regulators already face resource constraints in 
hiring and retaining talent that are more binding than the resource 
constraints faced by the banks they regulate and this issue is likely to 
become more significant under Basel 11. These resource constraints are a 
critical point because under Basel n regulators’ judgment will likely play 
an increasingly important role in determining caplt^ adequacy. In 2007, 
we recommended that regulators, at the end of the last transition period, 
reevaluate whether the advanced approaches of Base! II can and should be 
relied on to set appropriate capital requirements for the long term. 

Federal financial regulators have proposed a study of banks’ 
implementation of advanced approaches after the second transitional 
year, but as a result of delays attributable in part to the financial crisis, it is 
unclear when this study will be completed. In 2008, we further 
recommended that regulators take steps jointly to plan for a study to 
determine if major changes need to be made to the advanced approaches 
or whether banks will be ^le to fully implement the current rule. We 
recommended that in their planning they consider, among other issues, tl\e 
timing needs for the future evaluation of Basel II. Given the challenges 
regulators faced overseeing capital adequacy under Basel I, if regulators 
move forward with full implementation of Basel II before conducting such 
a reevaluation, changes to the regulatory capital framework may not 


'‘^Department of the Treasury, Financial Regulatory Reform: A New Foundation 
(Washington, D.C.: June 20(©). 

’'®GAO-07-253. 
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address, and in some cases, possibly exacerbate iiinitations the crisis 
revealed in the regulatory framework. Federal Reserve officials with 
whom we spoke said that federal financial regulators are continuing to 
participate in international efforts to reevaluate the Basel II framework 
and expect the outcome of this work to influence U.S. Basel II 
implementation. 


Regulatory Capital 
Framework May Not Have 
Provided Adequate 
Incentives to Counteract 
Cyclical Leverage Trends 
and Regulators Are 
Considering Reforms to 
Limit Procyclicality 


According to U.S. and international financial regulators, the tendency for 
leverage to move procyclically — ^increasing in strong markets and 
decreasing when market conditions deteriorate— can amplify business 
cycle fluctuations and exacerbate financial instability. As discussed earlier 
in this report, heightened systemwide leverage can increase the 
vulnerability of the financial system to a crisis, and when stresses appear, 
simultaneous efforts by institutions to deleverage may have adverse 
impacts on the markets and real economy. U.S. and international 
regulators, through forums such as the Financial Stability Forum and the 
Basel Committee on Banking Supervision, have expressed concern that 
the financial regulatory framework did not provide adequate incentives for 
firms to mitigate their procyclical use of leverage. For example, according 
to regulators, many financial institutions did not increase regulatory 
capital and other loss-absorbing buffers during the market upswing, when 
it would have been easier and less costly to do so.'®* Moreover, when the 
crisis began, rather than drawing down capital buffers in a controlled 
manner, these institutions faced regulatory requirements and market 
pressures to increase them. Although procyclicality may be inherent in 
banking to some extent, regulators have noted that elements of the 
regulatory framework may act as contributing factors. 


Several interacting factors, including risk-measurement limitations, 
accounting rules, and market discipline can cause capital buffers to fall 


^®^Other regulatory loss-absorbing buffers include loan loss provisions and margin and 
collateral requirements. Provisions for loan losses allow banks to recognize income 
statement losses for expected loan portfolio losses before they occur. Current accounting 
rules require recognition of a loan loss provision only when a loan impairment event takes 
place or events occur that are likely to result in future non-paymerrt ctf a loan. Some 
observers have commented that earlier provisioning for loan losses may help to reduce the 
m^nitude of financial losses that hit the income stJOement and deplete regulatory capital 
when market conditions deteriorate. To address the potential conmbution of these other 
buffers to procyclicality, domestic and international regulators have prop<^ed changes in a 
Financial i^^ili^ Forum report Report of the Financial Stability Forum on Addressing 
Procyclicality in the Financial System (Basel, Switzerland: April 2009). 
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during a market expansion and rise during a contraction. With respect to 
risk-measurement limitations, the more procyclical the measurements of 
risk used to calculate regulatory capital requirements are, the more likely 
that these requirements will contribute to procyclical leverage trends. For 
example, U.S. and international regulators have noted that VaR measures 
of market risk tended to move procyclically before and during the crisis, 
particularly to the extent that banks relied on near-horizon estimates of 
quantitative inputs such as short-term volatility. In the years preceding the 
crisis, the internal risk models relying on such near-horizon estimates 
generally indicated that market risks were low, allowing banks to hold 
relatively small amounts of capital against trading book assets. 

Conversely, when measured risk spiked during the crisis, firms’ models 
directed them to increase capital, when it was significantly more costly 
and difficult to do so. To the extent that risk measures are procyclical, the 
use of fair value accounting, which requires banks to periodically revalue 
trading book positions, also may contribute to procyclical leverage 
trends. For example, when the fair value of super senior CDOs 
decreased suddenly, the associated writedowns taken in accordance with 
fair value accounting resulted in significant deductions to regulatory 
capital at some firms. Conversely, FDIC officials told us that attention 
should be given to whether regulatory rules motivated financial 
institutions to overvalue these illiquid instruments during the years leading 
up to the crisis. Finally, independent of regulatory requirements, market 
forces can influence the size of regulatory capital buffers through the 
market cycle. For example, banks consider the expectations of 
counterparties and credit rating agencies when deciding how much capital 
to hold. 

U.S. and international financial regulators have acknowledged that limiting 
procyclical leverage trends is critical to improving the systemwide focus of 
the regulatory framework and have taken steps to assess possible 
reforms. In addition to changes proposed to expand coverage of trading 


financial crisis has highlighted challenges associated with balancing the goals of 
providing sufficient financial disclosures for investors and maintaining financial stability. 
The Financial Accounting Standards Board recently revised fair value accounting rules to 
allow firms to distinguish between losses arising from the underlying creditworthiness of 
assets and losses arising from market conditions. 

'®See GAO-W)'216. GAO included systemwide focus as one of nine elements in a proposed 
framework for ev^uating financial regulatory reforms. Systemwide focus refers to having 
mechanisms to identify, monitor, and manage risks to the financial system regardless of the 
source of the risk ot the institutions in which it is created. 
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book risks, U.S. and international regulators have suggested revising the 
Basel market risk framework to reduce reliance on cyclical VaR-based 
capital estimates. For example, the Basel Committee has proposed 
requiring banks to calculate a stressed VaR (in addition to the existing VaR 
requirement) based on historical data from a period of financial distress 
relevant to the firm’s portfolio. While mc«t U.S. banks have not fully 
implemented Basel II approaches for modeling capital needs for credit 
risks, U.S. financial regiii^ois noted before the crisis that elements of the 
U.S. implementation of Basel II, including use of through-the-cycle 
measures of risk and stress testing practices, would help to moderate the 
cyclicality of capital requirements.'®^ However, federal financial regulators 
identified weaknesses with the stress testing practices of some large 
banks. In prior work, we recommended that federal financial regulators 
clarify the criteria that would be used for determining an appropriate 
average level of required capital and appropriate cyclical variation in 
minimum capital. '** Althouglt U.S. and international regulators have made 
progress in developing proposals to limit procyclical leverage trends, 
federal financial regulators have not formally incorporated such criteria 
into the regulatory framework. 

Beyond limiting procyclicality arising from risk-measurement practices, 
U.S. and international regulators have acknowledged that additional 
measures may be needed to ensure that firms build adequate buffers 
during strong economic conditions and that they can draw down these 
buffers during periods of stress. Regulators have proposed implementing 
countercyclical buffers, such as through explicit adjustments to increase 
minimum capital requirements during a market expansion and reduce 
them in a contraction, but have acknowledged some challenges in 
designing and implementing such measures. For example, regulators 
would need to assess the appropriate balance of discretionary and non- 
discretionary measures in achieving adjustment of capital requirements 
throughout the cycle. One regulatory official told us that regulators face 
challenges identifying market troughs and, as a result, may find it difficult 
to a<^ust minimum capital requirements appropriately throughout the 
cycle. For example, uncertainty about the timing of an economic recovery 
may make it difficult in practice to reduce minimum capital requirements 
in a downturn. Furthermore, even if minimum regulatory capital 
requirements adjust appropriately, some procyclicality in buffers may be 


“^72 Fed. Reg. 69288, 69393 (Dec. 7, 2007). 
'“GAO-07-253. 
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unavoidable as institutions respond to market expectations. As an 
example, an institution might face pressures from credit rating agencies 
and other market participants to reduce leverage as market strains appear, 
despite facing a lower minimum regulatory capital requirement. Finally, 
any such changes will need to incorporate ways to promote greater 
international consistency while reflecting differences in national economic 
cycles. 


Financial Regulatory 
System Does Not Provide 
Sufficient Attention to 
Systemic Risk 


In our prior work, we have noted that a regulatory system should focus on 
risk to the financial system, not just institutions.'® The financial crisis has 
highlighted the potential for financial market disruptions, not Just firm 
failures, to be a source of systemic risk. Ensuring the solvency of 
individual institutions may not be sufficient to protect the stability of the 
financial astern, in part because deleveraging by institutions could have 
negative spillover effects. During economic weakness or market stress, an 
individual institution’s efforts to protect its own safety and soundness (by 
reducing lending, selling assets, or raising collateral requirements) can 
cause stress for other market participants and contribute to a financial 
crisis. With multiple regulators primarily responsible for individual 
markets or institutions, none of the financial regulators is tasked witii 
assessing the risks posed by the systemwide buildup of leverage and 
sudden deleveraging that may result from the collective activities of many 
institutions. Without a single entity responsible for assessing threats to ti\e 
overall financial system, regulators may be limited in their ability to 
prevent or mitigate future crises. 


U.S. regulators have recognized that regulators often focus on the financial 
condition of individual institutions and not on the financial stability of the 
financial system. In an August 2008 speech, the Federal Reserve Chairman 
stated that U.S. regulation and supervision focuses, at least informally, on 
some systemwide elements but outlined some more ambitious approaches 
to systemwide regulation."® Examples included (1) developing a more 
fully integrated overview of the entire financial system, partly because the 
system has become less-bank centered; and (2) conducting stress tests for 
a range of firms and markets, in part to provide insight into how a sharp 


‘®GA(>09-2i6. 

‘"federal Reserve Chairman Ben S. Bemanke, Opening Remarks at Kansas City Federal 
Reserve’s Bank 20(® Sympe^ium on Maintaining Stability in a Changing Finimcial System 
(Au^st 2008). 
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change in asset prices imght affect not only a particular institution but also 
impair liquidity in key markets. Regulators also have recommended that 
financial regulators monitor systemwide measures of leverage and 
measures of liquidity to enhance supervision of risks through the cycle. 
However, as the Federal Reserve Chairman has noted, the more 
comprehensive the regulatory approach, the more technically demanding 
and costly it would be for regulators and affected institutions. 


Finally, creating a new body or designating one or more existing 
regulators with the responsibility to oversee systemic risk could serve to 
address a significant gap in the current U.S. regulatory system. Various 
groups, such as tlie Department of the Treasury, the Group of Thirty, and 
the Congressional Oversight Panel have put forth proposals for addressing 
systemic risk. Our analysis of these proposals found that each generally 
addresses systemic risk issues similarly by calling for a specific 
organization to be tasked with the responsibility of overseeing systemic 
risk in the financial system, but not all provided detail on which entity 
should perform this role or how it would interact with other existing 
regulators (see table 1). 

Table 1 : Comparison of Various Regulatory Reform Proposals to Address Systemic Risk 

Proposal 

How proposal addresses systemic risk 

Treasury Financial Regulatory Reform 
Proposal (2009) 

• Calls for creation of a Financial Services Oversight Council (FSOC) to oversee 
systemic risk across institutions, products, and markets. FSOC would have eight 
members, including the Treasury Secretary and the Chaitmen of the Federal 

Reserve, CFTC, FDIC, and SEC. FSOC would replace the President's Working 

Group on Financial Markets and have a permanent, full-time staff. 

• Calls for stricter and more conservative regulatory capital, liquidity, and risk 
management requirements for ail financial firms that are found to pose a threat to the 
U.S. economy's financial stability based on their size, leverage, and 
interconnectedness. 

• FSOC would identify such financial firms as Tier i Financial Holding Companies and 
these firms all would be subject to consolidated supervision by the Federal Reserve. 

FDIC Chairman 

• Suggests creation of a systemic risk council (SRC) to oversee systemic risk across 
institutions, products, and markets. Treasury, FDIC, and the Federal Reserve, among 
others, would hold positions on SRC. 

• SRC would be re^onsible for selling capital and other standards designed to 
provide incentives to reduce or eliminate potential systemic risks. 

• SRC could have authority to overrule or force actions on behalf of other regulatory 
entities and would have authority to demand better information from systemically 
important entities. 
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Proposal 

How proposal addresses systemic risk 

Federal Reserve Chairman 

• Calls for ctesignalkm of an organization to oversee systemic risk across institutions, 
products, and markets. 

• Calls for strengthening regulatory standards for governance, risk management, 
capital, and liquidity. 

• Authority would lor^ broadly at systemic risks, beyond the institution level to 
connections between institutions and other gaps in the current system. 

SEC Chairman 

« Calls for maintaining an independent capital markets regulator that focuses on 
investor protection and complements the rote of any systemic risk regulator, in order 
to provide a more effeclive financial oversight regime. 

• Favors concept of a new “systemic risk council” comprised of the Treasury 

Department, Federal Reserve, FDIC, and SEC to monitor large institutions against 
financial threats and ensure sufficient capital levels and risk management. 

• Calls for bringing all OTC derivatives and hedge funds within a regulatory framework. 

Group of Thirty 

• Advocates consolidated supervision of ail systemically important financial institutions. 

• Strengthens regulatory standards for risk management, capital, and liquidity. 

• Increases regulation and transparency of OTC derivatives markets. 

Congressional Oversight Panel 

• CaHs for designation of an organizatiori to oversee systemic risk across institutions, 
products, and markets. 

• Acknowledges the need for regulatory improvements regarding financial institution 
capital and liquidity. 

• Increases regulation and transparency of OTC derivatives markets. 

Treasury Blueprint (2008) 

• Designates an organization — the Federal Reserve— to have broad authority to 
oversee systemic risk across institutions, products, and markets, 

* Regulator would collect, analyze, and disclose information on systemically Important 
issues and could examine institutions and generally lake corrective actions to 
address problems. 

« Regulator could provide liquidity in systemic situations. 


Source: GAO anelysis d re9>iai»ry reiorm pmpoaats- 


For such an entity to be effective, it would likely need to have the 
independent ability to collect information, conduct examinations, and 
compel corrective actions across all institutions, products, and markets 
that could be a source of systemic risk. Such a regulator could assess the 
systemic risks that arise within and across financial institutions, within 
specific financial markets, across the nation, and globaUy. However, 
policymakers should consider that a potential disadvantage of providing 
an J^ency or agencies with such broad responsibility for overseeing 
financial entities could be that it may imply new or increased official 
government support or endorsement, such as a government guarantee, of 
such activities, and thus encourage greater risk taking by these financial 
institutions and investors. To address such concerns, some have proposed 
that entities designated as systemically important could correspondingly 
have increased requirements for capital adequacy or leverage limitations 
to offset the advantages that they may gain from implied government 
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support. For example, in its recent proposal for financial regulatory 
reform, Treasury called for higher regulatory capital and other 
requirements for all financial firms found to pose a threat to financial 
stability based on their size, leverage, and interconnectedness to the 
financial system. 


Conclusions 


The causes of the current financial crisis remain subject to debate and 
additional research. Nevertheless, some researchers and regulators have 
suggested that the buildup of leverage before the financial crisis and 
subsequent disorderly deleveraging have compounded the current 
financial crisis. In particular, some studies suggested th^ the efforts taken 
by financial institutions to deleverage by selling financial assets could lead 
to a downward price spiral in times of market stress and exacerbate a 
financial crisis. However, alternative theories provide possible 
explanations; for example, the drop in asset prices may reflect prices 
reverting to more reasonable levels after a period of overvaluation or it 
may reflect uncertainty suirounding the true value of the assets. In 
addition, deleveraging by restricting new lending could slow economic 
growth and thereby contribute to a financial crisis. 

The federal regulatory capital framework can serve an important role in 
restricting the buildup of leverage at individual institutions and across the 
financial system and thereby reduce the potential for a disorderly 
deleveraging process. However, the crisis has revealed limitations in the 
framework’s ability to restrict leverage and to mitigate crises. Federal 
financial regulators have proposed a number of changes to improve the 
risk coverage of the regulatory capital framework, but they continue to 
face challenges in identifying and responding to capital adequacy 
problems before unexpected losses are incurred. These challenges will 
take on greater significance as regulators consider changes under Basel 11 
that would increase reliance on complex risk models for determirung 
capital needs, placing even greater demands on regulators’ judgment in 
assessing capital adequacy. Although advanced modeling approaches offer 
the potential to align capital requirements more closely with risks, the 
crisis has underscored the potential for uncritical application of these 
models to miss or understate significant risks, especially when underlying 
data are limited. Indeed, concerns that advanced approaches could result 
in unsafe reductions in risk-based capital requirements influenced 
decisions by U.S. regulators to retain the leverage ratio requirement and to 
slowly phase in Basel II over several years. In prior work on the U.S. 
transition to Basel 11 for certain large financial institutions, we 
recommended that regulators, at the end of the last transition period, 
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reevaluate whether the advanced approaches of Basel 11 can and should be 
relied on to set appropriate regulatory capital requirements in the long 
term. U.S. regulators plan to conduct an evaluation of the advanced 
approaches at the end of the second transitional year, but the timing of the 
completion of this study is uncertain. Without a timely reevaluation, 
regulators may not have the information needed to ensure that reforms to 
the regulatory capital framework adequately address the lessons learned 
from the crisis. 

A principal lesson of the crisis is that an approach to supervision that 
focuses narrowly on individual institutions can miss broader problems 
that are accumulating in the financial system. In that regard, regulators 
need to focus on ^stemwide risks to and weaknesses in the financial 
system — not just on individual institutions. Although federal regulators 
have taken steps to focus on systemwide issues, no regulator has clear 
responsibility for monitoring and assessing the potential effects of a 
buildup in leverage in the financial system or a sudden deleveraging when 
financial market conditions deteriorate. However, leverage has been a 
source of problems in past financial market crises, such as the 1998 
market disruptions involving Long-Term Capital Management. After that 
crisis, regulators recognized not only the need for better measures of 
leverage but also the difficulties in measuring leverage. Given the potential 
role leverage played in the current crisis, regulators clearly need to 
identify ways in which to measure and monitor systemwide leverage to 
determine whether their existing framework is adequately limiting the use 
of leverage and resulting in unacceptably high levels of systemic risk. In 
addition, research and experience have helped to provide insights on 
market, regulatory, and other factors that can reinforce the tendency for 
leverage to move procyclically and amplify business cycle fluctuations and 
exacerbate financial instability. Although regulators are taking action to 
address elements of the regulatory framework that may act as contributing 
factors, each regulator’s authority to address the issue is limited to the 
institutions it supervises. To that end, without a systemwide focus, 
regulators may limited in their ability to prevent or mitigate future 
crises. 


Matter for 

Congressional 

Consideration 


As Congress considers assigning a single regulator, a group of regulators, 
or a newly created entity witli responsibility for overseeing systemically 
important firms, products, or activities to enhance the systemwide focus 
of the financial regulatory astern. Congress may wish to consider the 
merits of tasking ttiis systemic regulator with: 
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• identifying wa;^ to measure and monitor systemwide leverage and 

* evaluatmg options to limit procyclical leverage trends. 


Recommendation for 
Executive Action 


The current financial crisis has shown that risk models, as applied by 
many fmancial institutions and overseen by their regulators, could 
significantly underestimate the capital needed to absorb potential losses. 
Given that the Basel 11 approach would increase reliance on complex risk 
models for determining a financial institution’s capital needs and place 
greater demands on regulators’ judgment in assessing capital adequacy, we 
recommend that the heads of the Federal Reserve, FDIC, OCC, and OTS 
apply lessons learned from the current crisis and assess the extent to 
which Basel II reforms proposed by U.S. and international regulators may 
address risk evaluation and regulatory oversight concerns associated with 
advanced modeling approaches. As part of this assessment, the regulators 
should determine whether consideration of more fundamental changes 
under a new Basel regime is warranted. 


Agency Comments 
and Our Evaluation 


The Federal Reserve commented that high levels of leverage throughout 
the global fmancial system contributed significantly to the current 
fmancial crisis. It agreed that the recent crisis has uncovered opportunities 
to improve the risk sensitivity of the Basel I- and Basel Il-based risk-based 
capita] standards and noted that its staff is involved in current 
international efforts to strengthen minimum capital requirements. The 
Federal Reserve concurred with our recommendation for a more 
fundamental review of the Basel II capital framework, including risk 
evaluation and regulatory oversight concerns associated with the 
advanced approaches. 

FDIC commented that the excessive use of leverage during the buildup to 
the crisis made individual firms and the financial system more vulnerable 
to shocks and reduced the regulators’ abiii^ to intervene before problems 
cascaded. FDIC also agreed with our recommendation and noted that it, 


We provided the heads of the Federal Reserve, FDIC, OCC, OTS, SEC, and 
Treasury with a draft of this report for their review and comment. We 
received written comments from the Federal Reserve, FDIC, OCC, and 
SEC. These comments are summarized below and reprinted in 
appendixes V through VIII. We did not receive written comments from 
OTS and Treasury. Except for Treasury, the agencies also provided 
technical comments that we incorporated in the report where appropriate. 
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along with other U.S. banking agencies, is working with the Basel 
Committee to develop proposals to address regulatory concerns discussed 
in our report. To the extent such proposals do not address the concerns, 
FDIC noted that it will consider the matter as part of the interagency 
review of Basel 11 thM the agencies committed by regulation to undertake 
and will propose suitable remedies, if needed. 

OCC agreed that recent events have highlighted certain weakne^es in its 
regulatory capital framework (both Basel I-based and Basel II) and noted 
that it is in the process of making modifications to address such 
weaknesses. It commented that Basel 11 lays a strong foundation for 
addressing supervisory challenges and remains committed to scrutinizing 
and improving the framework. With respect to our recommendation, OCC 
reiterated that it, along with the other banking agencies, will develop more 
formal plans to study the implementation of Basel II after a fiimer picture 
of banks’ implementation progress develops. 

Finally, SEC staff commented that our recommendation is a valuable 
contribution and will take it into consideration in its recommendations to 
the SEC Commission. The staff also commented that SEC rules, including 
the broker-dealer net capital rule, largely conform to our conclusion that 
regulators need to identify ways in which to monitor and measure 
systemwide leverage to determine whether their existing framework is 
adequately limiting the use of leverage. Finally, the staff noted that SEC, 
along with other financial regulators, should build on and strengthen 
approaches that have worked, while taking lessons from what has not 
worked in order to be better prepared for fixture crises. 


We are sending copies of this report to the Congressional Oversight Panel 
and interested congressional parties, the Chairman of the Board of 
Governors of the Federal Reserve System, the Chairman of FDIC, the 
Comptroller of the Currency, the Director of OTS, the Chairman of SEC, 
and the Secretary of the Treasury. In addition, the report will be available 
at no charge on GAO’s Web site at http://www.gao.gov. 
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if you or your staff have any questions regarding this report, please 
contact me at (202) 512-5837 or wiIliamso@gao.gov. Contact points for our 
Offices of Congr^^onal Relations and Public Affaire may be found on the 
l^t page of this report. GAO staff who made mqjor contributions to this 
report are listed in appendix X. 






Orice Williams Brown 
Director, Financial Markets 
and Community Investment 
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List of Congressional Committees 

The Honorable Christopher J. Dodd 
Chairman 

The Honorable Richard C. Shelby 
Ranking Member 

C’ommittee on Banking, Housing, and Urban Affairs 
United States Senate 

The Honorable Barney Frank 
Chairman 

The Honorable Spencer Bachus 
Ranking Member 
Committee on Financial Services 
House of Representatives 
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Appendix I: Scope and Methodology 


To assc^ the way ill which the leveraging and deleveraging by financial 
institutions has contributed to the current financial crisis, we reviewed 
and summarized academic and other studies that included analysis of 
deleveraging as a potential mechanism for propagating a market 
disruption. Based on our searches of research databases (EconLit, Google 
Scholar, and the Social Science Research Network), we identified 15 
studies, which included published and working papers that were released 
between 2008 and 2009. (See the bibliography for the studies included in 
our literature review.) Given our mandate, our literature search and 
review focused narrowly on deleveraging by financial institutions, 
although Ollier economic mechanisms might have played a role in 
propagating the disruptions in the subprime mortgage markets to other 
financial markets. Based on our selection criteria, we determined that the 
15 studies were sufficient for our purposes. Nonetheless, these studies do 
not provide definitive findings about the role of deleveraging relative to 
other mechanisms, and we relied on our interpretation and reasoning to 
develop insights from the studies reviewed. To obtain information on the 
ways that financial institutions increased their leverage before the crisis 
and deleveraged during the crisis and effects such activities had, we 
interviewed officials from two securities firms that used to participate in 
SEC’s now defunct Consolidated Supervised Entity Program (CSE), a large 
bank, and a credit rating agency. We also interviewed staff from the Board 
of Governors of the Federal Reserve System (Federal Reserve), Federal 
Reserve Bank of New York, Federal Deposit Insurance Corporation 
(FDIC), Office of the Comptroller of the Currency (OCC), Office of Thrift 
Supervision (OTC), and Securities and Exchange Commission (SEC) for 
the same purposes. 

To describe regulations that federal financial regulators have adopted to 
try to limit the use of leverage by financial institutions and federal 
oversight of the institutions’ compliance with the regulations, we reviewed 
and analyzed relevant laws and regulations, and other regulatory guidance 
and materials, related to the federal oversight of tlie use of leverage by 
financial institutions. For example, we reviewed examination manuals and 
capital adequacy guidelines for banks and bank holding companies used 
by their respective federal bank regulators. In addition, we reviewed SEC’s 
net capital guidelines for broker-dealers. We also reviewed the extensive 
body of work that GAO has completed on the regulation of banks, 
securities firms, hedge ftmds, and other financial institutions. In addition, 
we interviewed staff from the Federal Reserve, FDIC, OCC, OTS, and SEC 
about the primary regulations their agencies have adopted to limit the use 
of leverage by their regulated financial institutions and their regulatory 
framework for overseeing the capital adequacy of their institutions. To 
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obtain more detailed information, we interviewed Federal Reserve Bank of 
New York and OCC examiners responsible for supervising a bank holding 
company and two national banks, respectively. We also interviewed 
officials from two securities firms and one bank to obtain information on 
the effect federal regulations had on their use of leverage. Finally, to gain 
insights on the extent to which federal financial regulators used their 
regulatory tools to limit the use of leverage, we also reviewed testimonies 
provided by officials of federal financial regulatory agencies as well as 
reports by the offices of inspector general at the Department of the 
Treasury and SEC. 

To identify and analyze limitations in the regulatory framework used to 
restrict leverage and changes that regulators and others have proposed to 
address such limitations, we reviewed and analyzed relevant reports, 
studies, and public statements issued by U.S. and international financial 
regulators. Specifically, to identify potential limitations in the regulatory 
capital framework, we reviewed analyses and recommendations published 
by regulators through working groups such as the President’s Working 
Group on Financial Markets,' the Basel Committee on Banking 
Supervision,^ the Financial Stabilify Forum,® and the Senior Supervisors’ 


‘The President’s Working Group on Pitjancial Markets was established by Executive Order 
No. 126:11, 53 Fed. Keg. 9421 (Mar. 18, 1988). The Secretary of the Treasury chairs the 
group, the other members of which are the chairpersons of the Federal Reserve, SEC, and 
Commodity Futures Trading Commission. The group was formed to enhance the integrity, 
efficiency, orderliness, and competitiveness of die U.S. fmanclal markets and maintain 
investor confidentre in those markets. 

®The Basel Committee on Banking Supervision (Basel Committee) seeks to improve the 
quality of banking supervision worldwide, in part by develc^iing broad supervisory 
standards. The Basel Committee consists of central bank and regulatory officials from 
Argentina, Austr^dia, Belgium, Brazil, Canada, China, fVance, Germany, Hong Kong SAR, 
Imlia, Indonesia, Italy, Japan, Korea, Luxembourg, Mexico, the Netlieriands, Russia, Saudi 
Arabia, Singapore, Soiitli Africa, Spain, Sweden, Svdtzerland, Turkey, the United Kingdom, 
and the United Sttaes. The Basel Committee’s supervisory standards are also often adopted 
by nonmember countries. 

®The Financial Stability Forum comprises national financial authorities (centra! banks, 
supervisory authorities, an<l finance ministries) from the G7 coimtries, Australia, Hong 
Kong, Netherlands, Singapore, and Switzerhuid, as well as international financial 
institutioas, inlernalionaJ regulatory and supervisory groupings, committees of central 
bank experts and the European Central Bank. In April 2009, the Financial Stability Fonim 
was re-establi^ed as the ifinmncial Stability Board, with a broadened mandate to promote 
financial stability. 
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Group/ To obtain perspectives on limitations revealed by the crisis and 
regulatory efforts to these limitations, we also spoke with officials 

from tl\e federal financial regulators and market participants (two 
sec-urities a large bank, and a credit rating agency) discussed above. 

Finally, we reviewed prior GAO work on the need to modernize the 
financial regulatory :^stem and the U.S. transition to Basel 11 for certain 
large financial institutions. 

For our tliree objectives, we collected and aitalyzed data for descriptive 
purposes. For example, to identify leverage trends, we collected and 
analyzed publicly available financial data on selected financial institutions, 
including lai^e broker-dealer and bank holding companies, and 
industrsrwide data, including the Federal Reserve’s Flow of Funds data and 
Bureau of Economic Analysis’s gross domestic product data. To illustrate 
trends in margin debt, we used margin debt data from the New York Stock 
Exciiange and market capitalization data from the World Federation of 
Exchanges. To describe foreclosure trends, we collected and analyzed 
I-^anPerformance’s foreclosure data on certain types of mortgages. We 
assessed the reliability of the data and found they were sufficiently reliable 
for our purposes. 

We conducted this performance audit from Febniaiy 2009 and July 2009 in 
accordance with generally accepted government auditing standards. Those 
standards require that we plan and perform the audit to obtain sufficient, 
appropriate evidence to provide a reasonable basis for our findings and 
conclusions based on our audit objectives. We believe that the evidence 
obtained provides a reasonable basis for our findings and conclusions 
based on our audit objectives. 


^he Senior Supervisors Group is composed of eight supervisory agencies: I^Vance’s 
Banking Commission, Germany’s Federal Financial Supervisory Authority, the Swiss 
Federal Banking Commission, the Financial Services Authority, tlie Federal Reserve, the 
Federal Rescr\'e Bank of New York, OCC, and SEC. 
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Briefing to Staff of the Senate Committee on 
Banking, Housing and Urban Affairs 


Mandated Report on Leveraging and Deleveraging by 
Financial Institutions and the Current Financial Crisis 
Preliminary Findings 


May 27, 2009 
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Briefing to Staff of the House Committee on Financial 

Services 
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DRAFT 


Briefing to Staff of the Congressional Oversight 

Panel 


Mandated Report on Leveraging and Deleveraging by 
Financial Institutions and the Current Financial Crisis 
Preliminary Findings 


May 27, 2009 
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• Objectives 

• Scope and Methodology 

• Background 

• Summary 

• Leverage Increased before the Crisis, and Research 
Suggests That Subsequent Deleveraging Could Have 
Contributed to the Crisis 

• Financial Regulators Seek to Limit Financial Institutions’ 
Use of Leverage Primarily through Varied Regulatory 
Capital Requirements 

• Crisis Revealed Limitations in Regulatory Framework for 
Restricting Leverage, and Regulators Are Considering 
Reforms to Improve Rules and Oversight 



Page $2 


GAO-09-739 Financial Regulation 




560 


Appendix II: Briefing to Congressional Staff 



• Objectives 

• How have the leveraging and deleveraging by financial 
institutions contributed to the current financial crisis, 
according to primarily academic and other studies? 

• What regulations have federal financial regulators 
adopted to try to limit the use of leverage by financial 
institutions, and how do the regulators oversee the 
institutions’ compliance with the regulations? 

• What, if any, limitations has the current financial crisis 
revealed about the regulatory framework used to restrict 
leverage, and what changes have regulators and others 
proposed to address these limitations? 
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Scope and Methodology 


• To accomplish our objectives, we 

• reviewed and analyzed academic and other studies assessing the 
economic mechanisms that possibly helped the mortgage-related 
losses spread to other markets ancf expand into the current financial 
crisis; 

• analyzed publicly available financial data for selected financial 
institutions and industrywide data, including the Board of Governors 
of the Federal Reserve System’s (Federal Reserve) Flow of Funds 
data, to identify leverage trends; 

• reviewed and analyzed relevant laws and regulations, and other 
regulatory guidance and materials, related to the federal oversight of 
the use of leverage by financial institutions; 

• interviewed federal financial regulators and market participants, 
including officials from a bank, two securities firms, and a credit 
rating agency; 

• reviewed and analyzed studies identifying challenges associated 
with the regulation and oversight of the use leverage by financial 
institutions and proposals to address such challenges; and 

• reviewed prior GAO work on the financial regulatory system. 
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Background 


• The financial services industry comprises a broad range of 
financial institutions. 


• In the United States, large parts of the financial services 
industry are regulated under a complex system of multiple 
federal and state regulators and self-regulatoty 
organizations that operate largely along functional lines. 

• Bank supervisors include the Federal Reserve, Federal 
Deposit Insurance Corporation (FDIC), Office of the 
Comptroller of the Currency (OCC), and Office of Thrift 
Supervision (OTS). 

• Other functional supervisors include the Securities and 
Exchange Commission (SEC), self-regulatory 
organizations, and state insurance regulators. 

• Consolidated supervisors are the Federal Reserve and 
OTS. 
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Background 


• Leverage can be defined and measured in numerous ways. 

• One broad definition is the ratio between some measure 
of risk and capital. 

• A simple measure of balance sheet leverage is the ratio 
of total assets to equity, but this measure treats all 
assets as equally risky. 

• A risk-based leverage measure, as used by regulators, is 
the ratio of capital to risk-weighted assets. 

• Many financial institutions use leverage to expand their 
ability to invest or trade in financial assets and to increase 
their return on equity. 

• Financial institutions can increase their leverage, or their 
risk exposure relative to capital, in a number of ways. For 
example, they can use borrowed funds, rather than capital, 
to finance an asset or enter into derivatives contracts. 


DRAFT - Preliminafy Findings 
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Background 


Figures 1 and 2 show the changes in 
balance sheet leverage in aggregate for 
five large broker-dealer and bank holding 
companies, respectively, from 2002 to 
2007. 

Figure 1: Assets-to-Equity Ratio for Five Large U.S. 
Broker-Dealer Holding Companies, 2002 to 2007 



[■■iTottf assets eaStnOihotder equity — — teueregereiio. 


Figure 2: Assets-to-Equity Ratio for Five Large U.S. 
Bank Holding Companies, 2002 to 2007 



2002 2002 2004 200S 20De 2007 


(■■i Total asMs BSSStocktnitivaciuiiy — — Laiw^ntl^^ 


Source: GAO analysis of annual report data for Bear Steams, 
Goldman Sachs, Lehman Brothers, Morgan Stanley, and Merrill 
Lynch, 


Source: GAO analysis of annual report and Federal Reserve Y- 
9C data for Bank of America, Citigroup, JF Morgan Chase, 
V/achovia, and Weils Fargo. 
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• Studies we reviewed suggested that leverage increased before the 
current crisis and deleveraging by financial institutions could have 
contributed to the current crisis in two ways. Specifically, deleveraging 
through (1) sales of financial assets during times of market stress could 
lead to downward price spirals for such assets and (2) the restriction of 
new lending could slow economic growth. However, these studies do 
not provide definitive findings. 

• For financial institutions subject to regulation, federal financial regulators 
primarily limit the use of leverage by such institutions through varied 
regulatory capital requirements. In addition, regulators can oversee the 
capital adequacy of their regulated institutions through ongoing 
monitoring, which includes on-site examinations and off-site tools. 
However, other entities such as hedge funds generally are not subject to 
regulation that directly restricts their leverage; instead, market discipline 
plays the primary role in constraining risk taking and leveraging by 
hedge funds. 


DRAFT - Preliminary Findings 
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• The financial crisis has revealed limitations in existing 
regulatory approaches used to restrict leverage. According 
to regulators, the regulatory capital framework did not 
ensure that institutions held capital commensurate with their 
risks and did not provide adequate incentives for institutions 
to build prudential buffers during the market upswing. When 
the crisis began, many institutions lacked the capital needed 
to absorb losses and faced pressure to deleverage. 
Regulators have called for reforms to improve the risk 
coverage of the regulatory capital framework and the 
systemwide focus of the financial regulatory system. 
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Leveraging and Deleveraging Could Have 
Contributed to the Crisis 


• Leverage within the financial sector increased before the financial crisis 
began around mid-2007, and financial institutions have attempted to 
deleverage since the crisis began. 

• Since no single measure of leverage exists, the studies we reviewed 
generally identified sources that aided in the build up of leverage 
before the crisis. These sources included the use of repurchase 
agreements, special purpose entities, and over-the-counter 
derivatives, such as credit default swaps. 

• Studies we reviewed found that banks have tended to manage their 
leverage in a procyclical manner — increasing their leverage when 
prices rise and decreasing their leverage when prices fall. 

• Despite generally reducing their exposure to subprime mortgages 
through securitization, some banks ended up with large exposures 
to suCh mortgages relative to their capital. For example, some banks 
held mortgaoe-related securities for trading or investment purpose; 
some were [folding mortgages or mortgage-related securities that 
they planned to securitize but could not do so after the crisis began, 
and some brought onto their balance sheets mortgage-related 
securities held by structured investment vehicles. 

• Following the onset of the financial crisis, banks and financial 
institutions have attempted to deleverage in a number of ways, 
including raising equity and selling assets. 


DRAFT - Preliminary Findings 
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Leveraging and Deleveraging Could Have 
Contributed to the Crisis 


• Some studies suggested that deleveraging through asset sales could 
lead to downward spirals in asset prices under certain circumstances 
and contribute to a crisis. 

• In theoiy, a sharp decline in an asset’s price can become self- 
sustaining and lead to a financial market crisis, because financial 
intermediation has moved into markets and away from institutions. 
But not all academics subscribe to this theory. 

• Studies we reviewed suggested that deleveraging through asset 
sales can lead to a downward asset spiral during times of market 
stress when market iiquidity is low. 

• Studies we reviewed also suggested that deleveraging through 
asset sales could lead to a downward asset spiral when funding 
liquidity, or the ease with which firms can obtain funding, is low. 

• Alternative theories also may help to explain the recent decline in asset 
prices. 


DRAFT - Preliminary Findings 
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Leveraging and Deleveraging Could Have 
Contributed to the Crisis 


• Studies suggested that deleveraging by restricting new 
lending could have a negative effect on economic growth. 

• The concern is that banks will need to cut back their 
lending to restore their balance sheets, leading to a 
decline in consumption and investment spending, which 
reduces business and household incomes and 
negatively affects the real economy. 

• A former Federal Reserve official noted that banks are 
important providers of credit, but a key factor in the 
current crisis is the sharp decline in securities issuance, 
which has to be an important part of why the current 
financial market turmoil is affecting economic activity. 
The official said that the mortgage credit losses are a 
problem because they are hitfing bank balance sheets at 
the same time that the securitization market is 
experiencing difficulties. 
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Leveraging and Deleveraging Could Have 
Contributed to the Crisis 


• Regulators and market participants that we interviewed had mixed views 
about the effects of deleveraging in the current crisis. 

• Some regulators and market participants said that asset sales 
generally have not led to downward price spirals, but others said 
that asset sales of a broad range of debt instruments have led to 
such spirals. 

• Regulators and market participants told us that some banks have 
tightened their lending standards for some types of loans, such as 
ones that have less favorable risk-adjusted returns or have been 
performing poorly. Federal bank examiners told us that the 
tightening of lending standards corresponded with a decline in loan 
demand. 

• Federal bank examiners told us that large banks rely on their ability 
to securitize loans to facilitate their ability to make such loans and, 
thus the inability to securitize loans has impaired their ability to 
make loans. 

• Since the crisis began, federal regulators and other authorities have 
facilitated financial intermediation by banks and the securities 
markets. 


DRAFT -- Preliminary Findings 


Page 93 


GAO-09-739 Financial Regulation 



571 


Appendix II: Brie0ng to Congressional Staff 


4GA0_ 

■ Accountabitfty » Integrity » ReliaMllty 


Federal Financial Regulatory Oversight of 
Use of Leverage by Financial Institutions 


• Federal banking and thrift regulators (Federal Reserve, FDIC, OCC and OTS) 
try to restrict the use of leverage by their regulated financial institutions primarily 
through minimum risk-based capital and leverage requirements. 

• Banks and thrifts are required to meet two minimum risk-based capital 
ratios. However, regulators told us that they, can require an institution to 
meet more than the minimum requirements if, for example, the institution 
has concentrated positions or a high risk profile. 

• Regulators impose minimum leverage ratios on banks and thrifts to provide 
a cushion against risks not explicitly covered in the risk-based capital 
requirements (such as for operational weaknesses in internal policies, 
systems, and controls). 

• Regulators are required to classify institutions based on their level of capital 
ana take increasingly severe actions, known as prompt corrective action, as 
an institution’s capital deteriorates. 

• Federal bank and thrift regulators oversee the capital adequacy of their 
regulated institutions through ongoing monitoring, which includes on-site 
examinations and off-site tools. 



and 


the strSng'th' of its earhihgs, the ad'eifuacy of its liqurdity , and'its' fenslwit^fo 
market risk. 
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Federal Financial Regulatory Oversight of 
Use of Leverage by Financial Institutions 


• Regulators can also use off-site tools to monitor the capital adequacy of 
institutions such as by remotely assessing the financial condition of their 
regulated institutions and plan the scope of on-site examinations. 

• Regulators also can conduct targeted reviews, such as those related to 
capital adequacy of their regulated entities. 

• Although bank holding companies are subject to similar capital and leverage 
ratio requirements as oanks, thrift holding companies are not subject to such 
requirements. 

• Bank holding companies are subject to risk-based capital and leverage ratio 
requirements, which are similar to those applied to banks. 

• In contrast, OTS requires that thrift holding companies hold a “prudential” 
level of capital on a consolidated basis to support the risk profile of the 
company. 

• To supervise the capital adequacy of bank and thrift holding companies, the 
Federal Reserve and OTS, respectively, focus on those business activities 
posing the greatest risk to holding companies and managements’ processes 
for identifying, measuring, monitoring, and controlling those risks. 

• The Federal Reserve and OTS have a range of formal and informal actions 
they can take to enforce their regulations for holding companies and they 
also monitor the capital adequacy of their respective regulated holding 
companies by obtaining uniform information from their holding companies 
and conducting peer analysis. 
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Federal Financial Regulatory Oversight of 
Use of Leverage by Financial Institutions 


• SEC regulated the use of leverage by broker-dealers participating in 
SEC’S Consolidated Supervised tntity (CSB program under an 
alternative net capital rule from 2005 fo 2008. 

• Under the alternative net capital rule, CSE broker-dealers were 
required to hold minimum levels of net capital (i.e., net liquid assets) 
buf permitted to use their own internal models to calculate their 
haircuts for the credit and market risk associated with their trading 
and investment positions. SEC required as a safeguard that they 
maintain at least $500 million in net capital and at least $1 billion in 
tentative net capital (equity before haircut deductions). SEC staff 
said that CSE broker-dealers, in effect, had to maintain a minimum 
of $5 billion in tentative net capital or face remedial action. 


The CSE holding companies calculated their risk-based capital ratio 
consistent with the method banks used, were expected to maintain a 
risk-based capital ratio of no less than 1 0 percent, and had to notify 
SEC if they breached or were likely to breach this ratio. 


SEC also expected each CSE holding gompany to maintain a liquid 
portfolio of cash and highly liquid ancfhighly rated debt instruments 
in an amount based on its liquidity risk management analysis. 


SEC.’s. Division of Trading and Markets had responsibility for 


administering the CSE program, and SEC’s continuous supervision 
of CSEs usually ' --- 


' was conducted off site. 
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Federal Financial Regulatory Oversight of 
Use of Leverage by Financial Institutions 


• Other entities, such as hedge funds, have become important financial market 
participants, and many use leverage. However, they generally are not subject to 
regulation that directly restricts their use of leverage but may face limitations 
through market discipline. 

• Although hedge funds generally are not subject to regulatory capital 
requirements, SEC and the Commodity Futures Trading Commission 
(CFTC) regulate some hedge fund advisers and subject them to disclosure 
requirements. 

• Large banks and prime brokers bear the credit and counterparty risks that 
hedge fund leverage creates. They may seek to impose market discipline 
on hedge funds primarily by exercising counterparty risk management 
through due diligence, monitoring, and requiring additional collateral to 
secure existing exposures and provide a buffer against future exposures. 

• SEC, CFTC, and bank regulators also use their authority to establish capital 
standards and reporting requirements, conduct risk-based examinations, 
and take enforcement actions to oversee activities of their regulated 
institutions acting as creditors and counterparties to hedge funds. 

• The Federal Reserve limits investors’ use of credit to purchase securities under 
Regulation T and U, but regulators told us such credit did not play a significant 
role in the buildup of leverage because market participants can obtain credit 
elsewhere where these regulations do not apply. 
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Crisis Revealed Limitations in Regulatory 
Framework for Restricting Leverage 


The existing regulatory capital framework did not fully capture certain risks. 

• A key goal of the regulatory capital framework is to align capital requirements 
with risks. 


However, according to regulators, many large financial institutions and their 
regulators underestimated capital needs for certain risk exposures. 

• Credit risks - The limited risk-sensitivity of the Basel I framework allowed 
banks to increase certain credit risk exposures without making 
commensurate increases in their capital requirements. 

• Trading book risks - Internal risk models, as applied by some large banks, 
underestimated the market risk and capital needs for certain trading assets. 

• Liquidity risks - Many institutions underestimated their vulnerability to a 
prolonged disruption in market liquidity. 

• Off-balance sheet exposures - Some large banks held no capital against 
the risk that certain special purpose entity (SPE) assets could have to be 
brought back on the bank’s balance sheet if these entities experienced 
difficulties. 


• The crisis illustrated challenges with increasing reliance on internal risk models 
for calculating capital requirements. 

• Through forums such as the President’s Working Group on Financial Markets 
and the Financial Stability Forum, U.S. and foreign regulators have called for 
changes to better align capital requirements with risks. 
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Crisis Revealed Limitations in Regulatory 
Framework for Restricting Leverage 


The regulatory framework may contribute to procyclical leverage trends. 

• According to regulators, the tendency for leverage to move 
procyclicaliy — increasing in strong markets and decreasing when market 
conditions deteriorate — can amplify business cycle fluctuations and 
exacerbate financial instability. 

• U.S. regulators have expressed concern that capital requirements did 
not provide adequate incentives to increase loss-absorbing capital 
buffers during the market upswing, when it would have been less costly 
to do so. 

• According to regulators, several interacting factors can cause capital 
buffers to fall during a market expansion and rise during a contraction. 
These factors include: 

• limitations in risk measurement, 

• accounting rules, and 

• market discipline. 
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Crisis Revealed Limitations in Regulatory 
Framework for Restricting Leverage 


The current regulatory framework does not adequately address systemic 
risk. 


• The regulatory system focuses on the solvency of individual institutions, 
but more attention to other sources of systemic risk is needed. 

• For example, during a period of market stress, an individual institution’s 
efforts to protect its safety and soundness can cause stress for other 
market participants and heighten systemic risk. 

• Regulatory officials have acknowledged the need to improve the 
systemwide focus of the financial regulatory system and suggested 
changes include: 

• taking steps to limit the contribution of the regulatory framework to 
procyclicality; 

• use of sector-level leverage ratios and systemwide stress tests; and 

• creation of a systemic regulator. 
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(Information in thte appendix is based solely on a GAO report issued in 
early 2007.* Thus, the infomiation does not capture any of the events that 
have transpired since the current financial crisis began.) 

When established internationally in 1988, Basel I represented a major step 
forward in linking capital to risks taken by banking organizations, 
strengthening banks’ capital positions, and reducing competitive inequality 
among international banks. Regulatory officials have noted that Basel I 
continues to be an adequate capital framework for most banks, but its 
limitations make it increasingly inadequate for the largest and most 
internationally active banks. As implemented in the United States, Basel I 
consists of five broad credit risk categories, or risk weights (table 2).^ 
Banks must hold total capital equal to at least 8 percent of the total value 
of their risk-weighted assets and tier 1 capital of at least 4 percent. All 
assets are assigned a risk weight according to the credit risk of the obligor 
and the nature of any qualifying collateral or guai-antee, where relevant. 
Off-balance sheet items, such as credit derivatives and loan commitments, 
are converted into credit equivalent amounts and also assigned risk 
weights. The risk categories are broadly intended to assign higher risk 
weights to — and require banks to hold more capital for — higher risk 
assets. 


'See GAO, Risk Based Capital: Bank Regniatws Need to Improve Transparency and 
Overcome Impediments to Fiiuxlizing Basel II Framework, G AO-07-253 (Washirii^on, 
aC.; Feb. 15, 2007). 

% addition to the rfek wei^ts in talile 2, a dollar-for-dollar capital charge { 4 )plies for 
certain recourse (^ligatiors. See 66 Fed. Reg. 59614, 59620 (Nov. 29, 2001). 
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Table 2: U.S. Basel t Credit risk Categories 


Major assets 

Risk weight 

Cash: claims on or guaranteed by central banks of Organization for Economic Cooperation 
and Development countries; claims on or guaranteed by Organization for Economic 

Cooperation and Development central governments and U.S. government agencies. The 
zero weight reflects the lack of credit risk associated with sudi positions. 

0% 

Claims on banks in Organization for Economic Cooperation and Ctevelopment countries, 
obligations of government-sponsored enterprises, or cash items in the process of collection. 

20% 

Most one-to-four family residential mortgages; certain privately issued mortgage-backed 
securities and municipal revenue bonds. 

50% 

Represents the presumed bulk of the assets of commercial banks. It includes commercial 
loans, claims on non-Organization for Economic Cooperation and Development central 
governments, real assets, certain one-lo-four family residential mortgages not meeting 
prudent underwriting standards, and some multifamily residential mortgages. 

100% 

Asset-backed and mortgage-backed securities and other on-balance sheet positions in 
asset securitizations that are rated one category below investment grade. 

200% 


Sources GAO an^ysis ot (Meral re9u>3tion«. See. e.g., tz C.F.R. Pan 3, App. A (OCC). 


However, Basel Fs risk-weighting approach does not measure an asset’s 
level of risk with a high degree of accuracy, and the few broad categories 
available do not adequately distinguish among assets within a category 
that have varying levels of risk. For example, although commercial loans 
can vary widely in their levels of credit risk, Basel I assigns the same 100 
percent risk weight to all these loans. Such limitations create incentives 
for banks to engage in regulatory capital arbitrage — behavior in which 
banks stnjcture their activities to take advantage of limitations in the 
regulatory capital framework. By doing so, banks may be able to increase 
their risk exposure without making a commensurate increase in their 
capital requirements. 

In addition, Basel I recognizes the important role of credit risk mitigation 
activities only to a limited extent By reducing the credit risk of banks’ 
exposures, techniques such as the use of collateral, guarantees, and credit 
derivatives play a significant role in sound risk management. However, 
many of these techniques are not recognized for regulatory capital 
purposes. For example, the U.S. Basel I framework recognizes collateral 
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and guarantees in only a limited range of cases.'* It does not recognize 
many other fom^ of collateral and guarantees, such as investment grade 
corporate debt securities as collateral or guarantees by externally rated 
corporate entities. As a result, regulators have indicated that Basel II 
should provide for a better recognition of credit risk mitigation techniques 
than Basel I. 

Furthermore, Basel I does not address all m^or risks faced by banking 
organizations, resulting in required capital that may not fully address tl\e 
entirety of banks’ risk profiles. Basel I originally focused on credit risk, a 
major source of risk for most banks, and was amended in 1996 to include 
market risk from trading activity. However, banks face many other 
significant risks — including interest rate, operational, liquidity, 
reputational, and strategic risks — which could cause unexpected losses 
for which banks should hold capital. For example, many banks have 
assumed increased operational risk profiles in recent years, and at some 
banks operational risk is the dominant risk.^ Because minimum required 
capital under Basel 1 does not depend directly on these other types of 
risks, U.S. regulators use the supervisory review process to ensure that 
each bank holds capital above these minimums, at a level that is 
commensurate with its entire risk profile. In recognition of Basel Fs 
liiruted risk focus, Basel II aims for a more comprehensive approach by 
adding an explicit capital charge for operational risk and by using 
supervisory review (already a part of U.S. regulators’ practices) to address 
all otlier risks. 

Banks are developing new types of financial transactions that do not fit 
well into the risk weights and credit conversion factors in the current 
standards. For example, there has been significant growth in securitization 
activliy, which banks eng^ed in partly as regulatory arbitrage 


*As Implemented in the Unite<l States, Basel I assigtis reduced risk weights to exposures 
collateralized by <-ash on deposit; securides issued or guaranteed by central governments 
of Organization for Economic Cooperation gmd Development countries, U.S. government 
agencies, and U.S. government-sponsored enterprises; and securities issued by multilateral 
lending institutions. Basel I also has limited re(x>gnit!on of guarantees, such as those made 
by Orgrmizaticm for Economic Cooperation and Development countries, central 
governments, and certain other entities. See 12 C.F.R. Part. 3 (OCC); 12 C.F.R. Parts 208 and 
225 (Federal Reserve); 12 C.F.R. Part 325 (FDIC); and 12 C.F.R. Part 567 (OTS). 

*rhe Basel Committee defines operational risk as the risk of loss resulting from inadequate 
or failed internal processes, people, and ^tems or from external ev'ents, including legal 
risks, but excluding strategic and reputational risk. Examples of operational risks include 
fraud, legal settlements, sj^ms failures, and business disruptions. 
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opportunities.^ To respond to emerging risks associat ed with the growth in 
derivatives, securitization, and other off-balance sheet transactions, 
federal regulators have amended the risk-based capital framework 
numerous times since implementing Basel I in 1992. Some of these 
revisions have been international efforts, while others are specific to the 
United States. For example, in 1996, the United States and other Basel 
Committee members ^opted the Market Risk Amendment, which requires 
capital for market risk exposures arising from banks’ trading activities.® By 
contrast, federal regulators amended the U.S. framework in 2001 to better 
addre^ risk for asset securitizations.' These changes, while consistent 
with early proposals of Basel II, were not adopted by other countries at 
the time. The finalized international Basel 11 accord, which other countries 
are now adopting, incorporates many of these changes. 

Despite these amendments to the current framework, the simple risk- 
weighting approach of Basel I has not kept pace with more advanced risk 
measurement approaches at large banking organizations. By the late 
1990s, some large banking organizations had begun developing economic 
capital models, which use quantitative methods to estimate the amount of 
capital required to support various elements of an organization’s risks. 
Banks use economic capital models as tools to inform their management 
activities, including measuring risk-adjusted performance, setting pricing 
and limits on loans and other products, and allocating capital among 
various business lines and risks. Economic capital models measure risks 
by estimating the probability of potential losses over a specified period 
and up to a defined confidence level using historical loss data. This 
method has the potential for more meaningful risk measurement than the 
current regulatory framework, which differentiates risk only to a limited 
extent, mostly based on asset type rather than on an asset’s underlying 
risk characteristics. Recognizing tlie potential of such advanced risk 
measurement techniques to inform Uie regulatory capital framework, 

Basel II introduces “advanced approaches” that share a conceptual 


^Securitization is the process of pooling debt obligations and dividing that pool into 
portions (called tranches) tliat can be sold as securities in the secondary market. Banks 
can use securitization for regulatory jubitrage purpOvSes by, for example, selling high-quality 
tranches of pooled credit exposures to third-party investors, while retaining a 
disprtrportionate amount of the lower-quality tranches and therefore, the underlying credit 
risk. 

®61 Fed. Keg. 47358 (Sept 6, 1996). 

^66 Fed. Reg. 59614 (Nov. 29, 2001). 
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framework that is similar to banks’ economic capital models. Wi th these 
advanced approach^, regulators aim not only to increase the risk 
sensitivity of regul^ory measures of risk but also to encourage the 
advancement of banks’ internal risk management practices. 

Although the advanced j^proaches of Basel 11 aim to more closely align 
regulatory and economic capital, the two differ in significant ways, 
including in their fundamental purpose, scope, and consideration of 
certain a^uraptions. Given these differences, regulatory and economic 
capital are not intended to be equivalent. Instead, some regulators expect 
that the systems and processes that a bank uses for regulatory capital 
purposes should be consistent with those used for internal risk 
management purposes. Regulatory and economic capital approaches both 
share a similar objective: to relate potential losses to a bank’s capital in 
order to ensure it can continue to operate. However, economic capital is 
defined by bank management for internal business purposes, without 
regard for the external risks the bank’s performance poses on the banking 
system or broader economy. By contrast, regulatory capital requirements 
must set standards for solvency that support the safety and soundness of 
the overall banking system. In addition, while the precise definition and 
measurement of economic capital can differ across banks, regulatory 
capital is designed to apply consistent standards and definitions to all 
banks. Economic capital also typically includes a benefit from portfolio 
diversification, while the calculation of credit risk in Basel II fails to reflect 
differences in diversification benefits across banks and over time. Also, 
certain key assumptions may differ, such as the time horizon, confidence 
level or solvency standard, and data definitions. For example, the 
probability of default can be measured at a point in time (for economic 
capital) or as a long-run average measured through the economic cycle 
(for Basel II). Moreover, economic capital models may explicitly measure 
a broader range of risks, while regulatory capital as proposed in Basel II 
will explicitly measure only credit, operational, and where relevant, 
market risks. 
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Basel II aims for a more comprehensive approach to addressing risks, 
based on three pillars: (i) minimum capit^ requirements, (2) supervisory 
review, and (3) market discipline in the form of increased public 
disclosure. 


Pillar 1: Minimum Capital PUlar l of the advanced approaches rule features explicit minimum capital 

Requirements recjuirements, designed to ensure bank solvency by providing a prudent 

level of capital against unexpected losses for credit, operational, and 
market risk. The advanced approaches, which are the only measurement 
approaches available to and required for core banks in the United States, 
will make capital requirements depend in part on a bank’s own 
assessment, based on historical data, of the risks to which it is exposed. 

Credit Risk Under the advanced internal ratings-based approach, banks must establish 

risk rating and segmentation systems to distinguish risk levels of their 
wholesale (most exposures to companies and governments) and retail 
(most exposures to individuals and small businesses) exposures, 
respectively. Banks use the results of these rating systems to estimate 
several risk parameters that are inputs to supervisory formulas. Figure 11 
illustrates how credit risk will be calculated under the Basel 11 advanced 
internal ratings-based approach. Banks must first classify their assets into 
exposure categories and subcategories defined by regulators: for 
wholesale exposures those subcategories are high-volatility commercial 
real estate ai\d other wholesale; for retail exposures those subcategories 
are residential mortgages, qualifying revolving exposures (e.g., credit 
cards), and other retail. Banks then estimate the following risk 
parameters, or inputs: the probability a credit exposure will default 
(probability of default or PD), the expected size of tlie exposure at tlie 
time of default (exposure at default or EAD), economic losses in the event 
of default (loss given default or LGD) in “downturn" (recession) 
conditions, and, for wholesale exposures, the maturity of the exposure 
(M). In order to estimate these inputs, baitks must have systems for 
classifying and rating their exposures as well as a data management and 
maintenance system. The conceptual foundation of this process is that a 
statistical approach, based on historical data, will provide a more 
appropriate measure of risk and capital than a simple categorization of 
asset types, which does not differentiate precisely between risks. 
Regulators provide a formula for each exposure category that determines 
the required capital on the basis of these inputs. If all the assumptions in 
tlie supervisory formula were correct, the resulting capital requirement 
would exceed a bank’s credit losses in a given year with 99.9 percent 
probability. That is, credit losses at the bank would exceed the capital 
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requirement with a 1 in 1,000 chance in a given year, which could result in 
insolvency if the bank only held capital equal to the minimum requirement. 


Figure 1 1 ; Computation of Wholesale and Retail Capital Requirements under the Advanced internal Ratings-based Approach 
for Credit Risk 


Whi^esate exposures 


Retail exposures 


Hi^ voiatHity Oucdit^ng 

commercial Other Residenlial ro»olving (e.g.. Other 

real estate wholesale mortgage crecHcard) r^a 



bHO''lS52-O.OS47ft(ln(ro)l^ 


Risk inputs: 

PO = Probability of default 
LGO = Loss given default 
EAD = Exposure at default 
M a Maturity of exposure 

R = Correiatbn factor 


1.06 

(scaling 

factor) 


Wholesale and 
retail capital 
requirements 


I { Oefir»d by regulators 

I [ Estimated by banks 


So«Hce: GAO analysis o( inlormatlon from the a^vartced approaches rule. 


Notes: This Kgure focuses on wholesale and retail nondefaulted exposures, an important component 
of the total credit risk calculation. The total credit risk capital requirement also covers defaulted 
wholesale and retail exposures, as well as risk from securitizations and equity exposures. A bank’s 
qualifyir^g capital is also adjusted, depending on whether its eligible credit reserves exceed or fall 
below its expected credit losses. 

Banks may incorporate some credit risk mitigation, including guarantees, 
collateral, or derivatives, into their estimates of PD or LGD to reflect their 
efforts to hedge against unexpected losses. 

Operational Risk To determine minimum required capital for operational risk, banks will 

use their own quantitative models of operational risk that incorporate 
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elements required in the advanced appro^hes rale. To qualify to use the 
advanced measurement approaches for operational risk, a bank must have 
operational risk management processes, data and assessment systems, and 
quantification systems. The elements that banks must incorporate into 
their operational risk data and assessment system are internal operational 
loss event data, external operational loss event data, results of scenario 
analysis, and assessments of the bank’s business environment and interaai 
controls. Banks meeting the advanced measurement approaches’ 
qualifying criteria would use their internal operational risk quantification 
system to calculate tlie risk-based capital requirement for operational risk, 
subject to a solvency standard specified by regulators, to produce a capital 
buffer for operational risk designed to be exceeded only once in a 
thousand years. 

Market Risk Regulators have allowed certain banks to use their internal models to 

determine required capital for market risk since 1996 (known as the 
market risk amendment or MRA). Under the MRA, a bank’s interaai 
models are used to estimate the 99th percentile of the bank’s market risk 
loss distribution over a 10-business-day horizon, in other words a solvency 
standard designed to exceed trading losses for 99 out of 100 10-business- 
day intervals. The bank’s market risk capital requirement is based on this 
estimate, generally multiplied by a factor of three. The agencies 
implemented this multiplication factor to provide a prudential buffer for 
market volatility and modeling error. The OCC, Federal Reserve, and FDIC 
are proposing modifications to the market risk rules, to include 
modifications to the MRA developed by the Basel Committee, in a separate 
notice of proposed rulemaking issued concurrently with the proposal for 
credit and operational risk. OTS is proposing its own market risk rule, 
including the proposed modifications, as a part of that separate notice of 
proposed rulemaking. 

In previous work, regulatory officials generally said that changes to the 
rules for determining capital adequacy for market risk were relatively 
modest and not a significant overhaul. The regulators have described the 
objectives of the new market risk rule as including enhancing the 
sensitivity of required capital to risks not adequately captured in the 
current methodologies of the rule and enhancing the modeling 
requirements consistent with advances in risk management since the 
implementation of the MRA. In particular, the rule contains an incremental 
default risk capital requirement to reflect the growth in traded credit 
products, such as credit default swaps, that cany some default risk as well 
as market risk. The Basel Committee currently is in the process of 
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finalizing more far-reaching modifications to the MRA to address issues 
highlighted by the financial crisis. 


Pillar 2; Supervisory The Pillar 2 framework for supervisory review is intended to ensure that 

Review banks have adequate capital to support all risks, including those not 

addressed in Pillar 1, and to encourage banks to develop and use better 
risk management practices. Banks adopting Basel II must have a rigorous 
process of assessing capital adequacy that includes strong board and 
senior management oversight, comprehensive assessment of risks, 
rigorous stre^ testing and validation programs, and independent review 
and oversight. In addition, Pillar 2 requires supervisors to review and 
evaluate banks’ internal capital adequacy assessments and monitor 
compliance with regulatory capital requirements. Under Pillar 2, 
supervisors must conduct initial and ongoing qualification of banks for 
compliance with minimum capital calculations and disclosure 
requirements. Regulators must evaluate banks against established criteria 
for their (1) risk rating and segmentation system, (2) quantification 
process, (3) ongoing validation, (4) data management and maintenance, 
and (5) oversight and control mechanisms. Regulators are to assess a 
bank’s implementation plan, plaitning and governance process, and 
parallel nin, and ongoing performance. Under Pillar 2, regulators should 
also assess and address risks not captured by Pillar 1 such as credit 
concentration risk, interest rate risk, and liquidity risk. 


Pillar 3: Market Discipline PUlar 3 is designed to encourage market discipline by requiring banks to 
in the Form of Increased disclose additional information and allowing market participants to more 
Disclosure evaluate Uie institutions’ risk profiles and capital adequacy. Such 

disclosure is particularly appropriate given that Pillar I allows banks more 
discTetion in determining capital requirements through greater reliance on 
rntemal methodologies. Banks would be required to publicly disclose both 
quantitative and qualitative information on a quarterly and annual basis, 
respectively. For example, such information would include a bank’s risk- 
based capita] ratios and their capital components, aggregated information 
underlying the calculation of their risk-weighted assets, and the bank’s risk 
assessment processes. In addition, federal regulators will collect, on a 
confidential basis, more detailed data supporting the capital calculations. 
Federal regulators would use this additional data, among other purposes, 
to assess the reasonableness and accuracy of a bank’s minimum capital 
requirements and to understand the causes behind changes in a bank’s 
risk-based capital requirements. Federal regulators have developed 
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detailed reporting schedules to collect both public and confidential 
disclosure information. 
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soARa ar governors 


FEDERAL RESERVE SYSTEM 

WASHIN&rOK.a. C. SQSSI 



July 0.3009 


Ms. Orice Williams 

rarcclor. Financial Markets and Community Investment 
U.S. General Accountability Office 
Washington, DC 20548 


IXar Ms. Williams, 

The Federal Reserve appreciates the opportunity to review and comment 
on the GAO’S report coiitled “Financial Crisis Ilighli^ts Need to Improve Oversight of 
I.everage at Financial Institutions and Across the System” (GAO-09-739) (Report). High 
Icvch of leverage throughout the global financial system ranging from consumer and 
homeowner indebtedness, to the leverage embedded in various types of financial 
products, to the capital structures of many financial institutions, along with a number of 
other factors, contributed significantly to the current financial crisis. The Report provides 
a thorough review of the academic literature and other studies in its endeavor to isolate 
the role of leverage and de-leveraging in the crisis, li also provides an important view 
into the various regulatory capital regimes underlying the trends in leverage at both 
commercial ^id investment banking organizations and an assessment of those regimes 
moving forward. 

The Federal Reserve supports the Report’s analysis of die limits of the 
Basel l-bascd risk-btt.sed capital standards to appropriately measuK and allocate capital 
against the risks undertaken by banking organizations. The Federal Reserve also agrees 
that the recent crisis has revealed problems in both the U.S. Basel I- and Base! Il-b^ed 
risk-based capital standards. Federal Reserve staff is significuitly involved in current 
international efforts to strengthen minimum capital requirements in aTea.s where many 
banks have experienced losses including those related to securitizations, counterputy 
credit risk exposures, and tradir^ book exposures. Changes to the trading book 
framework include proposals lo better capture the credit risk of trading activities and 
incorporate a new stressed value-at-risk (VaR) requirement that is expected to help 
dampen the cyclicality of risk-based capital requirements. The Federal Reserve concurs 
with the Report’s recommendation for a more fundamental review of the Basel 1! capital 
framework- 


The Federal Reserve supports the Report’s observation that the current 
regulatory capital framework may not have provided adequate incentives to counteract 


E-mail: DaiielTamHo^ftb-fov • Telqjhcme; (202J4S2-J73S • Facsimile: (202)736-1960 
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Ms. Oicc WtHiams 
Page 2 


eyeikd ieverage trends. As the Report notes, international and U.S. supervisors have 
efforts cunently underway to expiote countcrcycitcai capital buffers, strengthen loan loss 
provisioning ixactices, and und^take concrete .-iteps to dampen excessive capital 
volatility over the c^le. The Federal Reserve believes the feancial system would 
benefit from a more exf^icitly macroprudential itpproach to finatictal regulation in 
addition to the current mkroprudentiai approach. Such an approach should include 
morutoring of system-vdde leverage and identifying options to limit procyclical leverage 
trends- 

The Federal Reserve believes that, as part of a broad agenda to address 
systemic risks. Congress should consider establishing a robust framework for 
consoiidatni supervision of all systemically important financial firms. Firms whose 
failure would pose a systemic risk must be subject to especially close supervisory 
oversight of risk-lakii^. risk nvuiagement, and ilnancinl condition, and be held to high 
capital and liquidity standards. 

Federal Reserve staff has separately provided GAO staff with technical 
and correcting comments on the draft report. We hope these comments were helpful. 

Thank you for yotn efforts on this important matter. The Federal Reserve 
appreciates the professionalism of, and the careful analysis performed by, the GAO 
review team. 

Sincerely, 
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Federal Deposit Insurance Co^Mration 

S50 17th Steel WW, WastiiiiQior.. O.C. 20429-9950 Ofiteolih^armsn 


July 9, 2009 


Ms. Oricc M. Williams 

Director, FintuKtia) Markets and Community Invc^ment 
United Stales Government Account^ility Office 
441 G Street, UW 
WashingtMi, DC. 20548 

Dear Ms. Williams: 

The Federal Deposit Insurance Corporation (FDIC) appreciates the opportunity to comment on 
the draft report Fimmcial Markets Regulation: Financial Crisis Highlights Need lo Improve 
Oversight of Lewrage at Financial Institutions and Across System (GAO-09-739) (Report) that 
the Government Accountability Office (GAO) submitted to she FDIC on June 22. 2009. The 
Report addresses how leverage and dc*lcveraging may have contributed to the rmartcial crisis, 
existing regulations and supervisory approaches lo limit leverage, and limitations the crisis Jias 
revealed in these regulatory approaches. This letter represents our overall reaction lo the Report; 
additional technical comments have been provided by our suif. 

Excessive use of leverage during the buildup to the crisis made individual firms and our financial 
system more vulnerable to shocks, and reduced the regulators' ability to intervene before 
problems cascaded. The Report’s empha.sis on the importance of regulatory mechanisms to 
constrain leverage in the financial system is entirely appropriate. 

We strongly endorse the Report’s recommendation that the regulators undertake a lundamentai 
review of Basel 11 to assess whether that new framework would adequately address concerns 
about the use of banks’ internal models for determining regulatory capital requirements, fn 
addition to requiring insufllcient capital as revealed by the crisis, ihe advanced ;^proaches of 
Basel I! embody a degree of regulatory deference to banks that is concoming. Accordingly, while 
the Report cites the locus of regulatory capital authority oversystemicaliy important financial 
firms as a matter for Congressional consideration, attention also needs lo be given to ensuring 
that regulatory authorities are used strongly and as intended. 

The FDIC and the other U.S. banking agendas arc working with the Basel Comminee to develop 
proposals to irKrease the level and quality of capital in the banking system, reduce the pro- 
cyclicality of capital regulation, improve the risk-capture of the Basel framework, and introduce 
a non-risk based (leverage) capital ratio internationally to supplement the risk-based capital 
requirements. It is anticipated these proposals would be developed by the end of this year for 
subsequent comment and implementation. Whether these Basel Committee proposals and their 
ultimate form of implementation will addr^ the fundamental concerns about Base! !I raised in 
the Report remains to be seen. The FDIC will consider this matter as part of the interagency 
review of Basel II that the agencies committed by regulation to undertake, and will propose 
suitable remedies if needed. 


Page 213 


GAO-09-739 Financial Regulation 









592 


Appendix VII; Comments from the Office of 
the Comptroller of the Currency 


0 


Comptroller of the Currency 
Administrator National Banks 


Washington, DC 20219 
My 10,2009 

Ms. Oricc M. Williams Brown 

Diredor. Financial Maricets and Community Investment 
United States Govanment Accountability Office 
Washington, DC 20548 

Dear Ms. Brown; 

We have received and reviewed your draft report titled “Financial Markets Regulation: Financial 
Crisis Highlights Need to Improve Oversight of Leverage at Financial Institutions and Across 
System.” Your report responds to a Concessional mandate to study the role of leverage in the 
current ftnancial crisis and federal oversight of leverage. The report exannnes the extent to which 
leverage and the sudden deleveraging of ffnancial institutions was a factor driving the current 
ftnancial crisis. 

The study considers the effectiveness of the regulatory capita! framewoii: during the crisis and 
finds; 

The financial crisis has revealed limitations in existing regulatory approaches that serve 
to restrict leverage.. . .Furthermore, the crisis highlighted past concerns about the 
approach to be taken under Basel H, a new risk -based capital fraineworic based on an 
international accord, such as the ability of banks' models to adequately measure risks for 
regulatory capital purposes and the regulators' ability to overaee them.‘ 

To addretaj this issue, the study recommends that “re^lators should assess the extent to which 
Basel n reforms may address risk evaluation and re^iatory oversi^t concerns associated with 
advanced modeling approaches used for capital adequacy purposes.”* 

The <X;C agrees that recent events have hii^lighted certain weaknesses in out regulatory capital 
firmnework - both Basel l-based and Basel 11 - and we arc in the process of making 
modifications toaddrcs.s them. During the course of the development of the Basel 11 framework, 
and coiisistent with the evolution of our cuirait Base! l-based regulatory capital regime, we have 
consistently maintained that the Basel If framework will need refinement and adjustment over 
lime. TolWsend, in January 2009, the Ba-scl Committee on Banking Supervi.sion (BCBS) 


‘ GAO Report lo Congressional COBunittecs Fiiumcial Crisis HigMtgMs Need lo Improve Oversight of Leverage at 
Financial Jiatiiulioas and Across System l(iA.O^-7S9}, Jufy 2009, Pages 6-7, 

‘ GAO R^wil. Page 8- 
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proposed amendments to strengtiboittie Basel II framework.’ The proposals primarily target the 
framcworic’s ability to rn^sme and assess appropriate capita for the risks in banks' trading 
books and complex securrtizatimi exposures. To prevent a recurrence of the dramatic increase in 
leverage that contributed to the iec«it losses from trading activities, the proposals include an 
incremental capital charge to augmeiU the existing Value at Risk (VaR) capital charge. 
Superviswy er^anc«nents to the securitization framework include additional guidance for 
complex derivative stiuctwes known as KeRonics. This guidance will facilitate the continuance 
of healthy secondary market activity, while dampening the growth in more risky segments. Prior 
to fintdizing these revision utd enhancements, the Base! Cennniittee expects to undertake a 
detailed impact analysis to ensure a bettor understanding of the level of minimum required 
capital graicratcd by the Basel U framework. 


We continue to bdieve that Basel II lays a stnxig foundation tor addressing the supervisory 
challenges posed by an increasingly complex, sophisticated, and global financial environment. 
However, we remain committed to scrutinizing and improving the framework. As .stated in our 
previous respon» to the GAO's study' on Basel II implementation: 

To ensure the effectiveness of Basel il iu meeting supervisory needs, the banking 
agencies are committed to conduaing a study of the advanced approaches 
implementation to determine if there are any material deficiencies in the framework. The 
banking agencies will develop more formal plans for the interagency study after a firmer 
picture of banks' implemouation progress devtdops.’ 


We appreciate the opportunity to comment on the draft r^x>rt. 
SincCTcly, 



' The Basel Conmiitee oo Banking Supervision Consulutive Odcuiqrit Propostii enkencmeKls to the Base! II 
franenork iJa>tusry2009).TtitQtst\ Cofiunitiee on Banking SupcrrisionConsuliative Documeat Cuidelines/ar 
eompaUng ixpitalfor incremenutl risk in the trading book (January 2009). sod The Basel Committw: on Banking 
SigiervisicM) ConsiaiaiiveDocafncni^evt$i<>nsi«>fAei5>cfciy7mdntermt,Asime>voril (Janua)y2009). 

‘ RLik-Based Capital: Nen-Ba-uil II Pules Beduced Otriain Con^ilivf Concerns, hut Bank Bcgulators Should 
Addrest Remaitiiitg Uncerfeinrles (CiAO-08-953. September 2008). 

’ tntcragcncyrespoDse to GAO-0$-953. December 2(H)S. 
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SECURITIES AND EXCHANGE COMMISSION 
WASHINGTON, O.C. 2054S 



July 17. 20)9 


Ms. Orice M. Williams Brown 

Director, Financial Markets and Community Investment 
United States Govcrrunent Accountability Office 
Washington, DC 20548 

Dear Ms. Williams Brown: 

We have received and reviewed the draft GAO report “Financial Markets Regulation: 
Financial Crists Hi^lights Need to Improve Oversight of Leverage at Financial Institutions and 
Across System” (GAO-09-739) (the *‘GAO Report”). We are pleased to have this opportunity to 
comment on the report as well as the issue of leverage in financial institutions. 

11)0 GAO Report has recommended dial federal financial regulators need to assess the 
extent to which Basel IPs reforms proposed by Lf.S. and international regulators may address 
risk evaluation and regulatory oversight concerns associated with advanced modeling 
approaches. As part of this assessment, the GAO Report states thaf regulators should determine 
whether consideration of more rimdamental changes under a new Basel regime is warranted. We 
believe these are valuable contributions to the regulatory framework and will take them into 
consideration in our recommendations to the Commission. The GAO Report also stales that 
regulators “clearly need to identify ways in which to measure and morotor systemwide leverage 
to determine whether their existing framework is adetjuately limiting ftie use of leverage and 
resulting in unacceptably high levels of systemic risk.” Wc believe our rales, which arc 
described in more detail below, conform in large measure to your suggestions. 

Brok er- dealer N et Capital Rule 

The importance of maintaining high levels of liquidity has been the underlying premise 
of the Commission’s net capita] rale since it was adopted in 1 975, and the Commission 
continued to emphasize liquidity when creating the Consolidated Supervised Entity or “CSE" 
program. Whereas commercial banks may use insured deposits to fund their businesses and have 
access to the Fcda-al Reserve as a backstop liquidity provider, the CSE broker-dealers were 
prohibited under Commission rules from financing their investment bank activities with 
customer fiinds or securities held in a broker-dealer. The Commission was not authorized to 
provide a liquidity backstop to CSE broker-dealers or CSE holding companies. 

The Commission action in 2004 to adopt rales establishing the CSE fhogram that 
permitted a Iwoker-dealcr to use an idtcrnate method to compute net ctq>ita[ has been 
mischaracterized by some commenters as being a major contributor to the current crisis, or 
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alternately, as having allowed broker-dealers to increase llieir leverage. Since August 2008, 
these comntcjittrs have sug^sted that the 2004 amendments removed a“t2-to-r' leverage 
rcstrictimt that f»ev»^d broker-dealers from t^ing on debt that exceeded more than twelve 
times their capital and, as a consequence, the Commission allowed these firms to increase their 
debt'to-c<g>ita} ratios, ntesc c«nmenters point to the 2004 amendments as a significant factor 
leading to the demise of Bear Steaim. However, in fact, the 2004 amendments did not alter the 
leverage limits in the broker-dealo^nct capital nilc. 

The net capital rule requires a broker-dealer to undertake two calculations: (l)a 
computation of the minimum amount of net coital the broker-dealer must maintain; and (2) a 
computation of 0»e actual »nount of net c^tal held by the broker-deal^. The “1 2-to-l " 
restriction is part of the first computation, and it was not changed by toe 2004 amendmimis. The 
greatest changes eficcled by the 2004 amendments were to the second computation of actual net 
capital. 

Under the net capital rule, a broker-dealer calculates its actual net capital amount by 
starting with net wottii computed according to generally accepted accounting principles and then 
ariding to that amount qualifying subordinated loans. Next, the broker-dealer deducts from that 
amount illiquid assets such as fixed assets, goodwill, real estate, most unsecured receivables, and 
certain other assets. This leaves the broker-dcaicr with what is known as “tentative net capital,” 
which gotwally consists of liquid securities positions and cash. A broker-dealer’s tentative net 
capital represents (he amount of liquid assets that exceed all liabilities of the broker-dealer, The 
final stq> in calculating net capital is to take percentage deductions (haircuts) from the securities 
positions. The percentage deductions are prescribed in the rule and arc based on, among other 
things, the type of security, cjj., debt or equity, the type of issuer, e. a.. US government or public 
company, theavailabiliiy of a ready market to trade the security, and, if a debt security, (he time 
to maturity and credit rating. The amount left after deducting the haircuts from the securities 
positions is the broker-dealer’s net capital. 1‘his actual amount of net capital needs to be equal to 
or greater than the required minimum. 

The 2004 amendments permitted the CSE broker-dealers to reduce the value of the 
securities positions (the last step in computing actual net capital) using statistical value-at-risk 
(VaR) models r^her than the prescribed percentage deductions in the net capital rule. This is 
how commercial banks — under the Basel Accord — had been computing market risk charges 
for trading positions since 1997. 

Because the CSE broker-dealers were penniUed to use modeling techniques to compute 
market and credit risk deductions, the Commission imposed a requirement that they file an early 
wanting notice if their tentative net capiul fell below S5 billion. This became their effective 
minimum tentative net capital requirement. The $5 billion minimum amount was comparable to 
the amount of tentative net capital the broker dealers maintained prior to the 2004 amendments. 
The early warning requirement was designed to ensure that the use of models to compute 
haircuts would not substantially change toe amount of tentative net capital actually maintained 
by the broker-dealers. The levels of tentative net capital in the broker-dealer subsidiaries 
remained relatively ^ble aftw they began operating under the 2004 amendments, and, in some 
cases, increased significantly. 
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CSEPr omm 

In 2004. the Craitmission adqirted two regimes to fill a statutory gap — there is no 
provision in the law that requires investment bank holding companies to be superv ised on a 
conK>ljdated basis at the holding company level. One regime, (he Supervised Investment Bank 
Holding Company progT*™. provided group-wide supervision of holding companies 

that include broker-dealers based on (he specific statutory authonty in the Gramm-Lcath-Bliley 
Act conceroii^ voluntjuy consohdated supervision of investment bank holding companies. 
However, the ComntissirHi’s authority under the SIBHC program is severely limited because 
holding companies that owned a subsidiary that was an insured depository institution wea^c 
ineligible under the statute for this pro^am. The other regime, the CSE program, provided for 
voluntary consolidated supervision based on the Commission’s authority over the regulated 
broker-dealer. The CSE program pennitled certain broker-dealer.s to utilise an alternate net 
capital compulsion provided the broker-dealer’s holding company submitted to consolidated 
Qversi^. 

Each CSE holding company was required, among other things, to compute on a monthly 
basis its group-wide capital in accordance with (he Basel standards, and was expected to 
mainlam an overall Basel capiut ratio at the cemsolidated level of not less than the Federal 
Reserve Bank's 10% "well-capitalized” standard for bank holding companies. CSEs were also 
requirwi to file an “early warning” notice w-ith the Commission in the event that certain 
minimum thrc^olds, including the 1 0% capital ratio, were breached or were likely to be 
breached. 

Each CSE holding company was required to provide the Commission, on a periodic 
basis, with extensive infotmation regarding its capital and risk exposures, including market risk, 
credit risk, and liquidity risk. For the first time, the Commis.sion had theability to examine the 
activities ofa CSE holding company that took place outside the U.S, registered broker-dealer 
subsidiary. This allowed Commission staff to gel a direct view of the risk taking (and 
corresponding risk management controls) of the entire enterprise. 

Thus, the Commission did not eliminate or relax any requiiements at the holding 
company level because previously there had been no requirements. In fact, through the creation 
and implementation of the CSE program, the Commissiwi jncreased regulatory standards 
applicable to the CSH holding companies. 

Imponancc of Liouiditv Risk 

CSE holding companies retied on the ongoing secured and unsecured credit markel.s for 
funding, rather than broker-dealer customer deposits; therefore liquidity and liquidity risk 
management were of critical importance. In particular, the Commission's rules required CSE 
holding companies to maintain Ending procedures designed to ensure that the holding company 
had sufficient stand-alone liquidity to withstand the complete loss of all short term sources of 
unsecured funding f<w at least one year. In addition, with respect to secured funding, these 
procedures incorporated a stress test that estimated wdiat a prudent lender would lend on an asset 
under stress®! marftet conditions, a haircut. Another premise of this liquidity risk 
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managernent planning was that assets held in a rcgtJlated entity could not be used to resolve 
financial weaknesses elsewhae in the holding company structure. The assumption was that 
during a str^ event, including a lighting of market liquidity, regulators in the U.S. and 
relevant foreign Jurisdictims would not pennit a withdrawal of capital from regulated entities. 
Therefore, each CSE holding company was required to maintain a substantial “liquidity pool” 
comprised of unencumbcied hi^ly liquid assets, such as U.S. Treasuries, that could be moved to 
any subsidiary expartcncing financial stress. 

The CSE program required stress testing and substantial liquidity pools at the holding 
company to allow Bnns to continue to operate nonnaliy in stressed market enviroaments. But 
what neither the C^E legut^ory ^iproach nor most existing regulatory models had taken into 
account was the possibility that secured funding coubi become unavailable, even for high-quality 
collateral such as U.S. Treasury and a^ncy securities. The existing models for both commercial 
and investment banks arc premised on the expectation that secured funding would be available in 
any market environment, albeit perhaps on less favorable terms than normal. Thus, one lesson 
from the Conunissioa's oversight of CSEs — Bear Steams in particular — is that no parent 
company liquidity pool can withstand a “run on the bank." Supervisors simply did not anticipate 
that a r«n-on-the-bank was indeed a real possibility for a well-capitalized securities firm with 
high quality assets to fund. 

Recent events in the capital markets and the broader economy have presented significant 
challettges that vc rightly the subject of review, notwithstanding the financial regulatory 
system's long record of accomplishment. The Commission, along with other financial 
regulators, should build on and strengthen approaches that have worked, while taking lessons 
from what has not worked in order to he heller prepared for future crises. 

Thank you again for the opportunity to provide comments to the GAO as it prepares its 
final draft of the report. 

Sincerely, 

Ifl/ij 

Michael A. Macchiaroli 

Associate Director 

Division of Trading and Market.s 
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Susan D. Sawteile, Esq. 

Managing Associate General Counsel 
United States Government Accountability Office 
441 G Street. NW 
Wa.shington, DC 20548 

Dear. Ms. Sawteile: 

Utis is in response to your letter dated April 2, 2009, requesting 
information ^ut the Board's authority to monitor and regulate leverage among 
financial institutions and to set margin requirements. 

Limiting leverage of financial institutions supervised bv the Board 

The Board has general statutory authority to limit leverage among 
institutions that it supervises, including state member banks and bank holding 
companies, under the Federal Reserve Act, the Federal Deposit Insurance Act, the 
Bank Holding Company Act, and the International Lending Standards Act.' The 
Board also has specific statutory authority to evaluate and regulate the capital 
adequacy of supervised institutions.' 

Through Its capital adequacy guidelines, the Board has limited the 
leverage of state member banks and bank holding companies by requiring them to 
meet a minimum “leverage ratio" and two minimum risk-based capital ratios, the 
“tier 1 risk-based capital ratio” and the “total risk-based capita! ratio."^ 


' Sge 12 U.S.C. 329; 12 U.S.C. J83lo; 12 U.S.C. 1844(b); 12 U.S.C. 3907. 3909, 
^!2U.S.C. 1844(b); 12 U.S.C. 3907,3909. 

^ See 12 CFR part 208, subpart D and Appendices A and B; 12 CFR part 225, 
Appendices A and D. 
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Leveragc ratio . TTic lever^e ratio is a ratio of an institution’s core 
capita! 1 capital”)* to average total consolidated assets/ The purpose of the 
leverage ratio is to provide a simple measure of an institution’s tangible capital to 
assets. State member banks generally must meet a mirrimum leverage ratio of 
A percent.* Bmik holding companies with consolidated assets of $500 million or 
more gcn^lly also must meet a minimum leverage ratio of 4 percent.’ 

Risk-based capital ratios . The tier I risk-based capital ratio is a ratio 
of zxi institution’s tier 1 capital to its risk-wei^cd assets* (including certain oH'- 
balance sheet exposures). The legal risk-based coital ratio is a ratio of total capita! 
(tier 1 ca|»tal plus tier 2 capital)’ to risk-weighted assets.'® The purpose of the 


* rier i capital is defined in the Board's capital adequacy guidelines. Generally, it 
consists of voting common stock, certain t^3es of preferred stock, limited amounts 
of trust preferred securities, and certain minority interests. 1 2 CFR parts 208 and 
225, Appendix A, section n.A.I. 

^ See 1 2 CFR part 208, Appendix B; 1 2 CFR part 225, Appendix D. 

* 12 CFR 208.43; 12 CFR part 208, Appendix B, section li.a. The Board has 
established a minimum leverage ratio of 3 percent for state member banks with a 
composite rating of“l.” 

’ 12 CFR part 225, Appendix D, section fl.a. The Board has established a 
minimum leverage ratio of 3 percent for bank holding companies with a composite 
rating of "I,” and for bank holding companies that have implemented the Board’s 
market risk rule. See infra, n. 8. In addition, bank holding companies with 
consolidated assets of less than $500 million arc subject to similar restrictions on 
leverage under the Board’s Small Bank Holding Company Policy Statement. 

12 CFR part 225, Appoidix C. 

* Risk-weighted assets arc calculated under the Board’s capital adequacy 
guidelines. §§e 12 CFR part 208, Appendices A and F (state member banks); 12 
CFR part 225, Appendices A and G (bank holding companies). State member 
banks and bank holding companies whose trading activity equals or exceeds 10 
percent or more of total assets or $ I billion also must calculate their exposure to 
market risk under the Board’s market riskruic. See 12 CFR parts 208 and 225, 
Appendix E. 

® Tier 2 capital is defined in the Board’s capital adequacy guidelines and generally 
cwsists of allowances for loan and leases losses, subordinated debt, perpetual 
preferred stock and tnist preferred securities that cannot be included in tier I 
capiul. 12 CFR parts 208 and 225, Appendix A, section fI.A.2. 
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risk-based capital ratios is to provide risk-sensitive measures of state member 
banks and bank bolding companies’ capital adequacy. A]! state member banks and 
bank holding companies vdtfa consolidated assets of S500 million or more 
generally must meet a minimum tier i risk-based capital ratio of 4 percent and a 
minimum total risk-based c^tai ratio of 8 percent. ' ' 

While the leverage and risk-based ratios establish minimum capita! 
requirements for state member banks and bank holding companies, the Board 
generally expects such institutions to operate well above these minimum ratios and 
in ail cases, hold capital conunensurate with the level and nature of the risks to 
which they are exposed.’^ Where an irjstitulion’s capital is deemed inadequate in 
light of its risk profile, the Board has (he autfiority to issue a capital directive 
against it to require it to improve its capital position.'* Through these requirements 
and its authority over capital levels of supervised institutions, the Board is able to 
monitor and limit the leverage of state member banks and bank holding companies. 

Limiting leverage through securities margin authority 

The Board also has authority to establish some limits on the leverage 
of market participants where the credit is used for the purpose of [^trehasing 
securities. The Board’s securities margin authiMity is found in section 7 of the 
Securities Exchange Act of 1934 (“SEA”).** Sectiorj 7(a) authorizes the Board to 
limit the amount of credit that may be extended and maintained on securities (oUier 
than exempted securities and security futures products). It also contains a statutoty 
initial margin requirement. Section 7(b) authorizes the Board to raise or lower the 
margin requirements contained in secticwi 7(a). The Board has adopted three 
margin regulations pursuant to section 7 of the SEA, each described below. Utese 
regulations apply to specific types of credits and specific types of transactions. 


See 12 CFR part 208, Appendices, A, E, and F; 12 CFR part 225, Appendices A, 
E, and G. 

" 12 CFR parts 208 and 225, Ap^jendix A, section IV. A. See suora. n. 7. 

12 CFR parts 208 and 225, Appendix A, section I. 

J2U.S.C. 1818(t); 12 U.S.C. l83lo: 12U.S.C. 1844(b); I2U.S.C. 3907(bK2); 
32 CFR part 263, subpart E. 

** 1 5 U.S.C. 78g. Section 7 of the SEA only covers financial products that are 
“securities” under the SEA. Other financial products and derivatives are not within 
the Board’s SEA authority. 
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Regulation T. “Credit by Brokers and Dealers,” regulates extensiems 
of credit by brok»s and defers for the purpose of purchasing securities.’^ In 
addition to establishing initial margin requirements for purchases ^d short sales of 
securities, it establishes payment periods for margin and cash transactions. It also 
contains exertions for credit to ceitain broker-dealers, arbitrage transactions and 
loans to en^loyee ^ock option plans. Specific authority for Regulation T is found 
in seclicm 7(c) of the SEA. 

Regulation U . “Credit 1^ Banks or Persons Other Than Sroker-s or 
Dealers to the Purpose of Purchasing or Carrying Margin Stock,” applies the 
Btard’s margin rajmreraents to United States lenders other than those covered by 
Regulation T.** Nonbank lenders who extend securities credit above certain dollar 
thresholds must register with the Federal Reserve and file annual rs^rts on this 
activity. Bank and nonbank lenders are goierally subject to the same 
requirements. Specific authority for this regulation is found in section 7(d) of the 
SEA. Regulation U covers equity securities only, as section 7(d) exempts loans by 
a bank on a security other than an equity security. 

Regulation X . “Borrowers of Securities Credit,” applies margin 
requirements to United States persons and certain related persons who obtain 
securities credit outside the United States to purcha.se United States securities.'^ It 
also imposes Utility on borrov.-ers who d>tain credit within the United States by 
willfully causing a violation of Regulation T or Regulation U. Regulation X 
implements section 7(0 of the SEA. 

The Board has raised and lowered the initial margin requirements 
many times since enactment of the SEA. The highest margin requirement wa.s 
1 00 percent, adopted for about a year after the end of World War 11. The lowest 
margin requirement was 40 percent and was in effect during the late 1 930s and 
early 1940s. Otherwise, the initial margin requirement has varied betwewi 50 and 
75 percent. The Board has left the initial margin requirement at 50 percent since 
1974. 

Although section 7 of the SEA gives the Board the authority to adopt 
initial and maintenance margins, the Board has chosen to adopt only initial margin 
requirements. Broker-dealers, however, are required to join the Financial Industry 


'* 12CFRpart220. 
'®l2CFRpart221. 
'’l2CFRpart224. 
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Regulatory Authority and are (herefore subject to its maintenance margin 
requirements.’* 

Limiting iev^ge through inonetarv poli cy 

The Feder^ Reserve, acting through the Federal Open Market 
Committee, also can use mtmetaiy policy to affect indirectly the amount of 
leverage in the financial system.’* By raising interest rates, the Federal Reserve 
reduces the mcwicy supply and raises the cost of credit, thereby reducing the 
amount of leverage available in the U.S. financial system. Similarly, by lowering 
interest rates, the Federal Reserve increases the mcwiey supply and reduces the cost 
of credit, thereby allowing the amount of leverage available in the U.S. financial 
system to increase. 

We hope this information is helpfiil. If you have additional questions 
regarding the Board’s authority to establish capital reqiurements, please contact 
April C. Snyder, Counsel, at (202) 452-3099, and Benjamin W. McDonough, 
Senior Attorney, at (202) 452-2036. If you have any questions regarding the 
Board's margin rules (Regulations T, U. and X), please contact Scott Holz, Senior 
Counsel, at (202) 452-2966. 

Sincerely. 


'* Sts New York Stock Exchange Rule 43 1 and National Association of Securities 
Dealers Rule 2520. 

’*12U.S.C. 263. 
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Preface 


Debt and deleveraging: The global credit bubble and its economic consequences is 
the latest research by the McKinsey Global Institute (MGI) cm the continuing financial 
crisis. In this report, we analyze in detail how debt and leverage evolved in the 

public and private sectors in ten mature economies and four emerging economies. 
We also built an extensive database covering 45 ^isodes since 1930 in which an 
economy deleveraged, or significantly reduced its total debt-to-GDP ratio. With 
this database, we were able to identify four typical paths, or “archet^es," for the 
deleveraging process. This enabled us to analyze the macroeconomic channels for 
deleveraging and the economic consequences of the process in the past. Finally, 
we have identified the practical implications of our work for policy makers, financial 
regulators, and business executives. 

This project was led by Charles Roxburgh, an MGI director, and Susan Lund, 

MGI director of research. The project team comprised the following MGi fellows: 

Tony Wimmer, Eric Amar, Charles Atkins, and Ju-Hon Kwek. Nell Henderson 
provided editorial support. The team also benefited from the contributions of 
Deadra Henderson, MGI operations specialist, and Rebeca Robboy, MG! external 
communications manager. 

This report would not have been possible without the thoughtful input and expertise 
of numerous McKinsey colleagues around the world. These include Ignacio 
Abengoechea, Stephen Bear, Tab Bowers. Lowell Bryan. Kevin Buehler, Christian 
Casal, Dominic Casserley, Toos Daruvala, Ramon Forn, Philipp Harle, and Carlos 
Trascasa. We also benefited from numerous interviews with regulators, bank 
executives, and practitioners in the field. And we especially wish to thank our external 
academic advisers, Martin N. Baily, a senior adviser to McKinsey & Company and a 
senior feliow at the Brookings Institution, and Kenneth Rogoff, a professor of public 
policy and economics at Harvard University. 

Our aspiration is to provide business leaders and policy makers arcxjnd the world with 
a fact base to better understand the most important trends shaping global financial 
markets today. With this report, we hope to stimulate discussion and improve the 
chances of financial stability in the future. 


Richard Dobbs 
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Executive summary 


The recent bursting of the great global credit bubble not only led to the first worldwide 
recession since the 1 930s, but cdso left an enormous burden of debt that now weighs 
on the prospects for recovery. Today, government ^d business leaders are facing 
the twin questions of how to prevent similar crises in the future and how to guide 
their economies through the looming and l^gthy process of debt reduction, or 
deleveraging. 

To help address these questions, the McKinsey Global Institute launched a 
research effort to understand the growth of debt and leverage before the crisis in 
different countries, the economic consequences of deleveraging, and the practical 
implications for policy makers, financial regulators, and business executives, in the 
course of the research, we created an extensive fact base on debt and leverage’ in 
each sector often mature economies and four emerging economies.^ In addition, 
we analyzed 45 historic episodes of deleveraging, in which an economy significantly 
reduced its total debt-to-GDP ratio, that have occurred since 1930. 

This analysis adds new details to the picture of how leverage grew around the world 
before the crisis, and how the process of reducing it could unfold. We find that: 

• Leverage levels are still very high in some sectors of several countries— and this is 
a global problem, not just a US one. 

■ To assess the sustainability of leverage, one must take a granular view using 
multiple sector-specific metrics. Our analysis has identified ten sectors within five 
economies that have a high likelihood of deleveraging. 

■ Empirically, a long period of deleveraging nearly always follows a major financial 
crisis. 

■ Historic deleveraging episodes have been painful, on average lasting six to 
seven years and reducing the ratio of debt to GDP by 25 percent. GDP typically 
contracts during the first several years and then recovers. 

■ If history is a guide, we would expect many years of debt reduction in specific 
sectors of some of the world’s largest economies, and this process will exert a 
significant drag on GDP growth. 

Our findings hold several important implications fw policy makers, regulators, and 
business leaders as they seek to navigate these unprecedented economic conditions 
and ensure greater financial stability and prosperity for the future. 


1 Throughout this paper, we use “debt” to refer to the outstanding amount of debt, comparing 
across countries by measuring it relative to GDP. "Leverage" refers to debt relative to 
assets or income and is measured differently, and often in imjltiple ways, for each sector. 

See Appendix A: Technical notes tor more detail 

2 The mature economies we examined are Canada, Frarxje, Germany, Italy, Japan, South Korea, 
Spain. Switzerland, the United Kingd<xn, and the United States. The emerging economies we 
examined are Brazil, China, India, and Russia. 
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as they substituted hybrid forms of capitcd for common equity. The crisis has shown, 
however, that common equity was the only form of capital that absorbed losses. 
Given the broad array of incentives for banks to substitute debt for equity, our analysis 
supports actions already taken by regulators to improve the quality of capital by 
raising the amount of common equity that banks must hold.^ 

DELEVERAGING HAS ONI.VJCS'i BEGUN 

While the crisis abruptly halted the growth of credit in many economies, the process 
of deleveraging is just starting. As of the second quarter of 2009. we find that total 
debt relative to GDP had fallen, and only slightly, in just a handful of countries, 
including the United States, the United Kingdom, and South Korea. One reason for 
the small overall deleveraging to date has been the increase in government debt, 
which has offset declines in household sector debt. The current projections for rising 
government debt in some countries, such as the United Kingdom and the United 
States, may preclude any significant deleveraging of the total economy over the next 
few years. 

Financial sector leverage, in contrast, has already fallen to the average historic levels 
prior to the crisis (Exhibit 2). We find that in most countries, by the second quarter of 
2009, the banking system had deleveraged to the point at which capital levels were 
at or above the average levels of the 15 years preceding the crisis. Whether more 
capital is needed in addition to what banks have now accumulated remains unknown, 
And given the possibility of economy-wide deleveraging going forward, any such 
measures to boost capital requirements should be phased in very cautiously over 
time to minimize the reduction of credit provision. 


Exhibit 2 

Financial sector leverage has fallen below the historic □ Historic average 

. . . T (1993-2007) 

average in most countries B 022009 

Cross-country comparisons of financial sector leverage. 

Tangible assets'tangibie eomnion equity 



2009 vs. -31 -30 -27 -13 -11 -6 -4 -2 -1 1 5 8 11 11 

historic 

average 


1 Includes Morgan Stanley, Goldman Sachs, and MemR Lynch as of 04 2006. 

2 Leverage based on an estimate of GAAP assets (converted from IFRS). 

SOURCE: SNL Financial: Compuslat: Bloomberg: national financial regidators: McKinsey GlrAal Institute 


4 Regulators have proposed increasing the ratio of Core 71^ 1 capital to risk-weighted assets. 
Core Tier 1 capital includes common stock, reserxres created out of retained earnings or 
surpluses related to share issuance, and mirtority interest in consolidated subsidiaries. 
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GOING FORWARD, SPECIFIC SECTORS OF FIVE ECONOMIES HAVE 
THE HIGiTEST ITKELIIIOODOF DEI.EVERAGINii 
Our analysis finds that aggregate measures of leverage in an economy, such as 
the ratio of total debt to GDP. are in and of themselves not a reliable guide to the 
sustainability of debt or the likely speed or extent of deleveraging. Our historic 
case studies include economies that have gone through painful and significant 
deleveraging \with relativdy low debt-to-GDP levels, as well as countries that 
have maintained very high levels for many years. To assess the likelihood of 
deleveraging going forward, one needs to take a very granular approach and look 
at individual sectors. Even within sectors, one must use multiple lenses to assess 
the sustainability of debt, including the rate of growth of leverage, debt servicing 
capacity, and the borrowers’ vulnerability to Income interruptions or sharp increases 
in interest rates. 

We have developed a set of such sector-specific metrics that are comparable 
across countries and constructed a preliminary “debt and deleveraging heat map” 
(Exhibit 3). It color codes each sector according to its likelihood of deleveraging: 
red is high; yellow is moderate; green is low. The map shows that ten sectors in five 
economies have the highest likelihood of deleveraging. These are the household 
sectors in five mature economies (the United Kingdom, the United States, Spain, 
and to a lesser extent Canada and South Korea), the commercial real estate sectors 
in three of these economies (the United Kingdom, the United States, and Spain), 
and the corporate sector and parts of the financial sector in Spain.® But the publicly 
available data are imperfect, inconsistent, and not sufficiently granular for robust 
policy making. A natural role for the institutions charged with maintaining national and 
international financial stability (such as the International Monetary Fund or Financial 
Stability Board) would be to develop and maintain this type of monitoring system and 
take it to the next level of detail. 


Exhibits 


Deleveraging heal map as of Q2 2009 


Households Non-CRE’ CRE’ Government 


UK 
US 

S. Korea 
Canada 
Italy 
Japan 

Switzerland a 
Germany 

France I I 
India 
China 
Brazil 
Russia 

1 CRE ~ Commercial real estate subsector indwtes pubic arxj private real estate investment vehicles. 

2 A split box indicates some portion of a sector, not necessarily 50 percent. 

SOURCE: McKinsey Global Institute 




5 Spain’s banks had not deleveraged as much as those in the United Kingdom, the United 
States, or Switzerland by the second quarter of 2009 because a higher proportion of loans 
are held on balance sheet and therefore not marked to market. There is a distinct difference, 
however, between Spain’s largest banks and the smaller, regional ones: the latter have a high 
likelihood of deleveraging. 
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FT N ANCl AI , CRISES ARE T VPIC A J ,I.Y FOLLOWED BY 
D]:LEVERAGING EPISODES TIIATSLOWODPGROWriT 
While we cannot say for certain that deleveraging vwll occur today, we do know 
empirically that deleveraging has followed nearly every major financial crisis in the 
past half-century. We find 45 episodes of deleveraging since the Great Depression 
in which the ratio of total debt relative to GDP declined, and 32 of them followed a 
financial crisis. These include some instances in which deleveraging occurred only in 
the public sector; others in which the private sector deleveraged; and some in which 
both the public and private sectors deleveraged simultaneously {See Appendix B: 
Historical episodes of deleveraging). The historic episodes of deleveraging fit into 
one of four archetypes: 1) austerity {or "belt-tightening"), in which credit growth 
lags behind GDP growth for many years; 2) massive defaults; 3) high inflation; or 4) 
growing out of debt through very rapid real GDP growth caused by a war effort, a 
"peace dividend” following war, or an oil boom. 

The "belt-tightening" archetype was by far the most common of the four, accounting 
for roughly half of the deleveraging episodes. If today’s economies were to follow this 
path, they would experience six to seven years of deleveraging, in which the debt- 
to-GDP ratio declines by around 25 percent. Deleveraging would begin two years 
after the start of the crisis, and GDP would contract for the first two to three years of 
deleveraging, and then start growing again (Exhibit 4). 


Exhibit 4 


Real GDP growth is significantly slower in the first 2-3 years 

on GDP growlh 
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I Deleveraging driven by off-trervd growth is not linked to a lecessim. 
SOURCE: International Monetary Fund; McKin$ey Global Insfalute andysts 


of deleveraging 

Impact of deleveraging 


Several features of the crisis today, including its global nature and the large projected 
increases in government debt, could delay the start of deleveraging and result in 
a longer period of debt reduction than in the past. In past episodes, a significant 
increase in net exports often helped support GDP growth during deleveraging. 

But it is unlikely today that the most highly leveraged major economies could 
all simultaneously increase their net exports. Moreover, current projections of 
government debt in some countries, such as the United Kingdom, the United 
States, and Spain, may offset reductions in debt by households and commercial 
real estate sectors. We therefore see a risk that the mature economies may remain 
highly leveraged for a prolonged period, which would create a fragile and potentially 



617 


14 


unstable economic outlook over the next five to ten years. They may then go through 
many years in which, all else being equal, GDP growth is slower than it would have 
been otherwise as debt is paid down. 


POLICY MAKERS CANTAKE SKVI' K^\L STtiPS lOWARI) 
PREVENTING FUTURE CREDl I' Rl HELLS 

Our analysis has several Implications for policy makers and regulators seeking to 
ease the deleveraging process and enhance future financial market stability. 

First, history shows that policy makers can enable healthy deleveraging by 
supporting GDP growth through multiple channels. Many historic examples, from the 
United States in the 1930s to Japan in 1997, show the danger of withdrawing support 
of the economy too soon. However, faced with large increases in public debt, many 
governments face an acutely difficult decision on how long to provide support and 
when to curtail public spending. 

Additionally, our analysis shows that the right tools could have identified the 
unsustainable buildup of leverage in pockets of several economies in the years 
leading up to the crisis. Policy makers should work toward developing a robust 
system for tracking leverage at a granular level across countries and over time. 

Ideally, an international body should be tasked with collecting the data from individual 
countries. These data can inform macroprudential policies, as well as provide 
inputs into the risk models of banks and nonfinancia! corporations. A revised Basel 
II framework could require banks to adjust their internal risk weights to reflect levels 
of leverage in the relevant sector of the real economy. Central banks, too, could use 
this information: although it may be difficult to identify asset bubbles based on price 
movements, the growth and nature of leverage may serve as a good proxy and could 
inform monetary policy. 

Finally, policy makers should revisit the numerous incentives for borrowing, especially 
in real estate markets. This Includes tax breaks for mortgages, as the United States 
provides, and other policies as well, because we observed high levels of household 
debt in Canada and the United Kingdom, which lack such tax incentives. Many 
governments provide subsidies and other programs to encourage home ownership. 
And multiple policies provide tax advantages and other incentives that induce 
companies to issue debt rather than equity. Certainly, ample credit is needed for 
the growth of modern, developed economies. But excessive borrowing, especially 
combined with loose lending standards, can cause serious harm to individual 
households, companies, and the broader financial system. Therefore, as part of 
longer term reform of the global financial system, it would be valuable to reassess the 
incentives that may contribute to excessively high leverage. 

Business executives also will face challenges during the deleveraging process. An 
environment of tighter and more costly credit will alter the viability of some business 
models and the attractiveness of certain types of investments. With the household 
sectors likely to deleverage in several countries, consumption will probably grow 
more slowly than before the crisis, causing spending patterns to shift. Business 
leaders will need flexibility to respond to such changes 
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At this writing, the deieveraging process has barely begun. Each week brings 
news of another country straining under the burden of too much debt or impending 
bank iosses from over-indebted companies. The bursting of the great giobai credit 
bubble is not over yet. Just as worrisome is the fact that deleveraging is likely to be 
a significant component of the postchsis recovery, which would dampen growth. 
Nevertheless, by learning lessons from historic experiences of deleveraging, today's 
policy makers may be better able to steer a course through these challenging waters. 
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Debt and deleveraging: 

The global credit bubble and its 
economic consequences 


As is by now well known, the levels of debt and leverage grew steadily in the world 's 
developed economies for more than a decade before the global financial crisis, and 
this growth accelerated after 2000. Today, vwth asset prices falling and credit losses 
mounting, it appears we may be entering a period of debt reduction, or deleveraging, 
both of the overall economy and vwthin those sectors that experienced the highest 
buildup of debt before the crisis. Going forward, government and business leaders 
face the questions of how to navigate through the difficult times ahead and how to 
prevent simitar crises in the future. 

To help address these questions, the McKinsey Global Institute launched a research 
project to understand the growth of debt and leverage before the crisis and the 
economic consequences of deleveraging. We find that leverage remains very high 
in at leastten sectors of five major economies— Canada, Spain. South Korea, the 
United States, and the United Kingdom. While we cannot say for certain whether 
these sectors will deleverage, we do know that nearly every significant financial 
crisis in the post-World War II period was followed by a lengthy and painful period of 
deleveraging, These episodes lasted on average six to seven years, with total debt 
as a percentage of GDP declining by roughly 25 percent. GDP contracted in the initial 
years of deleveraging but rebounded in the later years. If history is a guide, therefore, 
we would expect a significant period of deleveraging to come, which will dampen 
GDP growth. 

This report is organized as follows: First, we assess the increases in debt and 
leverage in ten mature economies and four emerging economies® —breaking 
down that data by each country’s financial, household, nonfinancial business, and 
government sectors, We then analyze the sustainability of current levels of leverage 
in those sectors and construct a “heat map of deleveraging." The map shows which 
sectors in which economies are most likely to deleverage. Third, we analyze 45 
episodes of deleveraging since 1930. focusing on the 32 episodes that occurred after 
a financial crisis. From these episodes, we draw insights into the macroeconomic 
channels through which a country can deleverage. Finally, we discuss the policy and 
business implications of our findings. In the appendices, we provide more detail on 
seven historic episodes of deleveraging and technical notes on our methodology. 

With this report, we hope to help policy makers, regulators, and business leaders as 
they steer a course through the complex process of deleveraging in the years to come 
and seek to improve financial stability in the future. 

THE GREAT GLOBAL CREDIT BG BBI .F. 

While most analyses of the crisis have focused on the roles played by the US 
subprime mortgage market and leverage in the financial sector, we find a much 
broader pattern in the growth of leverage across most mature economies. We also 


6 The mature economies we examined are Canada, France. Germcuiy, Italy. Japan. South Korea, 
Spain, Switzerland, the United Kingdom, and the United States. The emerging economies we 
examined are Brazil, China. India, and Russia. 
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see that most of the growth in debt and leverage was not in the financial sector, but 
rather in the household, business, and some government sectors. 

Borrowing accelerated in most developed countries 

Total debt relative to GDP in the ten mature economies in our sample increased 
from about 200 percent of GDP in 1995 to over 300 percent by 2008. However, 
these countries’ individual stories differ starkly, particularly since 2000 {Exhibit 5). 
The United Kingdom experienced the largest increase in total debt relative to GDP 
from 2000 through 2008. with its ratio reaching 469 percent. Even after adjusting 
for London's role as a global financial sector, the United Kingdom has the second- 
highest ratio of debt-to-GDP among major economies after Japan, ^ The next largest 
increases in debt relative to GDP occurred in Spain, South Korea, and France, while 
US debt to GDP grew more moderately. 


Exhibit 5 

Debt grew in most mature economies 


III Rapid growth 
Modefate growth 
Slow^nagative growth 



1 ‘Debt" is defined as ail credit maritet botrewing, inckiding loans and fixed-income secuiities. 

2 Compound annual growth rale. Where data are unavailable, the longest possible period is used. 

3 Even after removing foreign lending by UK banks. UK debtfGOP remains higher than every country's except Japan. 
SOURCE: Central banks: Haver Analytics: Md<insey Global Instttute 


The exceptions to the pattern of rapidly rising total debt were Germany, Switzerland, 
Japan, and the emerging economies in our sample. Debt in the four emerging 
markets averaged 137 percent of GDP at the end of 2008, and it grew more slowly 
in the years before the crisis (Exhibit 6). If anything, these economies have room for 
more private sector borrowing to spur domestic consumption. The same might be 
said for Germany, where overall debt relative to GDP was flat from 2000 through 
2008 and household debt to GDP actually declined, as we discuss below. Japan is a 
special case in which debt relative to GDP has remained very high, as private sector 
deleveraging has been offset by a growing government debt. 

Within countries, the sectoral composition of debt and the importance of foreign 
lending vary widely, illustrating the importance of looking beyond aggregate 
measures of debt (Exhibit 7). Japan stands out with the largest amount of 
government debt. Households account for the largest share of total debt in the United 


7 A similar adjustment would be required to account for the many large multinational 

corporations, such as in the United Kingdom and Spain, that take on debt to fund operations 
elsewhere. Unfortunately, reliable data for this exercise are not publicly available. 
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Small countries, big debts 

Many countries beyond the 1 4 large ones in our sample increased their 
borrowing in the years prior to the crisis, amassing large debts relative to their 
GDP. For small economies— particularly those that tried to build international 
financial hubs— the results were dramatic. 

in Iceland, an extraordinary credit boom tod< place after the country's banks 
were privatized in 2003 and were inadequately regulated. Total debt to GDP 
rose by more than 900 percentage points between 2000 and 2008. reaching 
an astonishing 1 ,189 percent. Iceland’s financi^ sector debt alone reached 
580 percent of GDP as Icelandic banks expanded rapidly, vwth the country's 
top three banks amassing assets worth more than 14 times GDP. Banks 
funded this expansion through the is^ance of debt in international markets as 
well as through a surge in deposits from overseas investors drawn by Iceland's 
high interest rates from 2004 through 2008. Meanwhile, households and 
nonfinancial corporations also boosted borrowing, increasing their combined 
debt to GDP by 332 percentage p>oints between 2000 and 2008. 

When the global financial crisis escalated in the fall of 2008, credit markets 
froze and whoiesate bank funding— which accounted for half of Icelandic 
banks’ liabilities— dried up, leaving them unable to roll over their short- 
term debts. Iceland’s currency fell sharply. Asset prices collapsed. And the 
economy entered a severe recession, in which lower incomes rendered many 
borrowers insolvent and unable to service their debts. The scale of private 
sector borrowing in Iceland is unprecedented in the history of financial crises, 
and the economic effects of the financial crisis will be felt there for some time. 

Ireland had a similar credit boom after 2001, when it actively sought to 
market itself as an international financial services hub. The Irish government 
offered tax incentives to attract foreign financial services firms and drew in 
large amounts of foreign capital. Ireland’s total debt relative to GDP more 
than doubled from 2001 to 2008, to over 700 percent. Financial sector debt 
accounted for more than half of the total, at 421 percent of GDP. At the same 
time, the inflow of foreign capital fueled a property boom. By 2008, real estate 
accounted for 61 percent of Ireland’s outstanding domestic credit. As with 
Iceland, the intensification of the financial crisis in late 2008 caused asset 
prices to fall steeply and plunged the econcxny into a deep recession. As in the 
larger, developed economies, the process of deleveraging the Irish economy 
may be prolonged and painful. 

However, very high levels of aggregate debt are not the only indicator of the 
potential for financial distress. Even countries with relatively low levels of total 
debt can contain pockets of high leverage. As we write this report, another 
country, Greece, is in a situation in which mounting public sector debt poses 
a challenge for the government. Ttie country's total economy debt level is 
not extraordinarily high at 230 percent of GDR But in^^stors have expressed 
concerns about the government’s ability to manage its debt, which is equal to 
about 1 1 0 percent of GDP. 
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Exhibit 6 

Emerging market debt levels are much lower than In mature markets 


Total domestic private and public sector debt^ by country 

% of GDP 


CAGR*, % Change, p p 

2000-08 2000-08 



1 tnciudes Canada, France. Germany, Italy. S. Korea. Spain. Switzerland, the United Kingdom, and the United Slates; 
excludes Japan. 

2 Compourtd annual growth rale. 

3 'Debt* is defined as all credit market borrowing, inctuding loans and fixed-income securities. 

SOURCE; Central banks: Bank of Interrtalional Setnemenis; Haver Analytics: McKfnsey Global Institute 


Exhibit 7 


The sectoral composition of debt differs across economies 


Debt by country, 2008 Cl Govemmwt ■ HouMhows 

% of GDP Q Ncrifinarie:*) buli'wts | Flnaneitl Institutions 
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Compound annual growth rate of debt in local currency, % 
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1 The UK finanoal sector was adjusted lo reflect its position as a financial hub. See the technical appendix for details. 

2 Data for Switzerland represent year-&id 2007. 

SOURCE: Haver Analytics; McKinsey Global Institute 


States, Canada, and Switzerland, while nonfinancial businesses have the largest 
shares in South Korea and France. Foreign borrowing accounts for a larger share of 
the total in Europe, reflecting the integration of eurozone financial markets (Exhibit 8). 
These differences suggest that countries face different vulnerabilities going forward. 
Indeed, one major conclusion from our analysis is that overall measures of debt to 
GDP are a misleading guide. It is essential to take a more granular view and focus on 
debt levels within each sector of the economy. We therefore analyze leverage within 
each of the household, corporate, financial, and government sectors in the next 
section. 
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Exhibits 

The share of external debt varies across countries 

Composition of public and private debt by nationality of creditor*, 2008 Q Domestical^ owned share 
%, S trillion ^ Foreign-owned share 

100%= 7.9 1.5 8.9 6.1 9.7 4.9 41.6 3.1 2.6 23.7 



France Switz- Germany Italy United Spain United Canada Korea Japan 

ertand^ Kirtgdom States 


1 We calculate the percentage df foreign-owned debt by companiig the sum of foreign debt aid loan liabihties, reported >n the 
Intemationai investment posifion, with total debt calculated from national balance sheet accounts. 

2 Switzerland represents year-end 2007 data. 

SOURCE: Haver Analytics; McKinsey Global Institute Cross-Border Investments database: McKinsey Global Institute 


The rise in debt occurred mainly in the real economy, and particularly 
in real estate 

Policy makers and regulators have focused much attention on the growth in 
financial sector borrowing as a primary contributor to the crisis. Financial institutions 
increasingly issued debt —and particularly short-term debt— rather than rely on 
deposits to fund lending in the years before the crisis. This source of funding dried up 
when credit markets seized up in the fail of 2008, wreaking havoc in bank operations 
and contributing to the severity of the financial crisis. 

However, across the mature economies, the increases in financial sector borrowing 
were dwarfed by the collective growth in the debt of households, corporations, and 
governments (Exhibit 9). Total debt increased by about $40 trillion from 2000 to 2008 
in the mature markets we studied. Of that amount, financial institutions accounted 
for almost $1 1 trillion,® with the remaining $29 trillion divided roughly equally among 
households, nonfinancial businesses, and governments— the so-called real 
economy. 

Real estate played an important role in the growth of leverage across countries.® 
Rising real estate prices were both a cause and a consequ^ce of increased 
borrowing: as property prices rose, buyers borrowed more to purchase them, 
thereby pushing prices up even more. By 2007, bank lending for residential 
mortgages was equivalent to 81 percent of GDP in the United Kingdom and 73 


8 Financial sector borrowing includes all debt— loans and debt securities— raised by deposit 
banks, other financial intermediaries, and insurance companies. Lending between deposit 
banks is netted out, but lending from deposit banl« to other financial intermediaries is 
included. Unlike other reports (e.g.. The Turner Review: A regulatory response to the global 
banking crisis. Financial Services Authority, March 2009), we exclude asset-backed securities 
in financial sector borrowing because the underlying ct^lateral (e.g., mortgages) is counted in 
the sector of the respective borrower. See Appendix A: Ter^nic^ notes for more detail. 

9 See Global capital markets: Entering a new era. McKinsey GhAal Institute, September 2009, 
available online at www.mckinsey.com/mgi. 
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percent in the United States (Exhibit 10).’° In comparison, bank lending to businesses 
was equivalent to just 46 percent of GDP in the United Kingdom and 36 percent in the 
United States, in European countries, mortgage lending is lower.” But even there, 
mortgage lending across Western Europe accounted for the majority oi growth in 
lending, in summary, the breadth of the housing bubble across many countries was 
perhaps greater than has been understood, and real estate leverage may warrant 
closer monitoring In the future. 


Exhibit 9 

Most of the grovsrth in debt was not in the financial sector 


H Real economy 


Growth of mature market^ debt 

$ triliion. constant 2008 exchange rates 


10.7 



||j£B ' US; $3.9 
- UK: $2.3 
US; $4.0 • France; $1.0 

Japan; $3.5 
France: $0.7 



Debt Household Nonfinancial Government Financial Debt 

outstanding, debt growth business debt growth institution outstanding. 

2000 debt growth debt growth 2008 


Change 
%, 2000-08 
Contribution 
to growth 

% 



1 Countries induced are Canada. France. Germany, Italy. Japan. S. Korea, Spain, Switzerland, the UK, and the United States. 
Note: Including China would raise these numbers significanUy. Over 2000-06, debt In China rose by $4.7 trillion and would have 
been In the top three countries in two sectors: nonfn8r>cial busmess ($2.7 trlDion) and government debt ($1 .1 trillion). 


SOURCE: McKinsey Global Institute 


Exhibit lo 


The growth in bank lending was concentrated in residential mortgages 


Composition of bank lending and securitization 
to households and businesses’ 

% of GDP 


Q Consumer finance 

r~l ResidenliaJ mortgages 
EH Corporate loans 


us UK Canada^ Weate rn Europe 

■■ VK)’ 


145 



1 We include consumer credit, residential mortgages (both securitized and on-balance sheet), corporate loans, and 
commercial mortgage loans. We exdude bonds, commercial paper, and foreign loans to nonfinancial business. 

2 Canada’s data include nortcorporale business in Bte household sector. 

3 Includes countries in the eurozone. Scatidinavia, and Switzerland. 

SOURCE: Central banks; Global Banking Prdit Pools; McKinsey Global Institute 


10 Residential mortgages include those that are both securitized and those held on-balance 
sheet. 

1 1 In Germany, for instance, lending to business is equivalent to 51 percent of GDP, while 
mortgage lending is only 35 percent. 
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DEB I AND LEVERAGE \VrTI nNTflL HOUSEHOLD. BUSiNF.SS. AND 
(,()VF;llNM EX'}' S ECTORS 

The aggregate measure of debt relative to GDP is not the only indicator of leverage. 
Within each sector, leverage needs to be assessed using different metrics, as we 
discuss later in the report. Using more granular measures of leverage, we find that 
households became significantly more leveraged in many countries, while most 
corporations and governments entered the crisis with stable or even declining levels 
of leverage. However, our analysis also shows that total debt is rareiy spread evenly 
within sectors, and that average levels of sector leverage mask pockets of very highly 
leveraged borrowers. It was these borrowers in each sector that got into trouble 
and caused most of the credit losses in the crisis. This suggests a need for far more 
granular tracking of debt and leverage within the economy. 

Household leverage increased significantly in many economies 

Households in almost all mature economies boosted their borrowing significantly 
relative to GDP since 2000. Although US household debt grew to 96 percent of 
GDP by 2008, UK and Swiss households had even larger amounts of debt, at 102 
percent and 121 percent of GDP, respectively (Exhibit 1 1).’^ Canadian households 
also reached higher levels of debt to GDP in recent years. The exceptions were 
households in Germany and Japan, which had declining levels of debt relative to 
GDP. 


Exhibit 11 

Households In almost all countries increased their debt • srwuh 

. .. .... Moderate growth 

significantly relative to GDP sk,w/r„9,iiv, 

Total household debt^ by country CAGR*, % Change, p.p. 

% of GOP 1990-00 2000^3 2000-08’ 

130 r 



1990 92 94 96 98 2000 02 04 06 

Q2 2009 


1 Canada's data Include nontinancia! noncorporate busness. 

2 Compound annual growth rate. Where data are unavaiabte, the longest possible period is used. 

3 "Oebr Is defined as all credit marKef borroweig. including loans and fixed-income securities. 
SOURCE: Central banhs: Banfi of International SetBements; Haver Analytics: McKInsey Global Institute 


Rising real estate prices and equity market indices masked the rise in household 
leverage, as the ratio of household debt to assets appeared stable In the years 
before the crisis. However, when leverage is measured as household debt relative 
to disposable income, we see large increases across most countries (Exhibit 12). 


12 The high indebtedness of Swiss households is a result of domestic tax system. Both 
mortgage interest payments and maintenarrce costs sae tax deductible. In addition, property 
taxes are assessed on notional rental value instead of market v^ue. But the high level of 
indebtedness of Swiss households is sustainable for three reasons: high levels of household 
financial assets offset debt; the home ownership rate is very low (just 35 percent) and 
concentrated among wealthy households: and Swiss banks maintain strict underwriting 
standards with limits on both loan-to-value and interest payments-to-income ratios. 
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(Again, German and Japanese households, whose ratios declined, are exceptions). 
Despite low interest rates in the years leading up to the crisis, household debt 
service payments also increased as a percent of disposable income, although not 
by as much as the Increase in the amount of debt. This illustrates the importance of 
assessing leverage through multiple lenses, because asset price appreciation can 
mask large and potentially unsustainable Increases in leverage. 


Exhibit 12 


Household leverage measured as debt/income increased in most 
countries 

Total household debt 

% of disposi^le ificome 


□ 2000 
□ 2008 


180 



9 52 73 25 88 33 -10 -14 44 76 


1 Canada includes noncorporate business, which exaggerates its relative size compared to other countries. 
SOURCE: Haver Analytics: McKinsey Global Instltule 


Within the household sector, there are some pockets of very highly leveraged 
borrowers. In the United States, contrary to conventional wisdom, the greatest 
increase in leverage occurred among middle-income households, not the poorest 
(Exhibit 1 3). Most borrowers who did not qualify for the prime mortgage category, in 
fact, were middle- and higher-income households with poor credit histories, or no 
down payments, or poor documentation of Income— not low-income households 
buying a house for the first time.’^ In Spain, by contrast, leverage increased most 
among the poorer households. 

We believe this type of highly granular analysis can help inform economic policy 
making, because deleveraging by the middle class is likely to take a very different 
path than deleveraging by the poorest segments of society. Lower-income 
households have little or no savings, so deleveraging of these households is most 
likely to occur through default, with very little impact on consumption but a high cost 
to the banking system (US data confirm that the lowest income households have the 
highest default rates, despite their lower leverage). Middie-income households have 
much lower default rates and instead deleverage by saving more and consuming 
less, a process that avoids credit losses but slows economic growth. 


13 The ''subprime” designation refers to the borrower’s creditworthiness, not income. The “Alt-A" 
designation refers to mortgages with a risk profile falling between prime and subprime. Data 
do not exist on subprime mortgage originations. We use data from the Federal Reserve, which 
approximates these mortgages identifying loans with rates at least 1 .5 percentage points 
higher than the applicable average prime rate offer. For the years in this analysis, this definition 
would not have included jumbo mortgages unless the borrower had a very low credit score. 
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Exhibit 13 

In the United States, middfe-income households saw the 

largest increase in debt/income and debt service payments □ 199s 

E3 2(XI7 


US household debt/ Share of house- 


income by income 
group 

Change in US debt service ratio 
(DSR)' by income group 

OSR 2007 

holds with OSR' 
>40%, 2007 
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1 Ratio of household debt, interest, and principal payments lo total income, 
SOURCE: Haver Anaiybcs; Federal Reserve; McKktsey Global Institute 


The corporate sector entered the crisis with stable or declining levels 
of leverage, with two exceptions 

Leverage ratios of nonfinancial businesses, measured as debt to book equity, were 
stable or declining in most countries in the years prior to the crisis as businesses 
enjoyed rising profits and booming equity markets (Exhibit 14).’^ However, two 
exceptions stand out— commercial real estate and companies acquired in recent 
years through leveraged buyouts. 

The commercial real estate sector, with its preponderance of fixed assets, has 
traditionally employed more leverage than the rest of the corporate sector. This 
increased to even higher levels before the crisis as underwriting standards were 
relaxed, commercial property prices rose rapidly, and interest rates remained low. 

In the United States, for example, commercial real estate leverage, measured as 
debt to book equity, doubled from 1998 to 2008 (Exhibit 15). A large amount of these 
loans will need to be refinanced in coming years; in the United States, $1.3 trillion of 
commercial real estate loans will come due between 2010 and 2014.’^ Refinancing 
will be challenging if securitization markets remain anemic. Spain has a similar 
problem. 

Rapid appreciation of commercial real estate prices, like residential real estate prices , 
has been at the heart of many financial crises. In their definitive study of financial 
crises, Kenneth Rogoff and Carmen Reinhart find a strong association between real 
estate booms and banking crises.’® Several factors could account for this empirical 
regularity. First is the positive feedback between asset values and credit availability 
through mechanisms such as loan-to-value ratios. In addition, commercial real estate 


14 We use a proprietary McKinsey database with financial statements of more than 50,000 
publicly listed companies in countries around the world- It excludes smaller, privately owned 
businesses. 

15 In addition, roughly $1 trillion of US resident!^ mortgages will have interest rates that reset 
during the period and may need lo be refinanced. 

16 See Carmen Reinhart and Kenneth Rogoff, This Time Is Different: Eight Centuries of Financial 
Folly, Princeton, NJ: Princeton University Press, 2009. 
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Exhibit 14 


The nonfinanciai corporate sector entered the crisis with lower leverage 
and Improved interest coverage ratios in most countries 

Leverage of listed nonfinanciai coriM>ratlons\ Interest coverage ratios of nonfinanciai 
1998-2008 corporations, 1998-2008 




1 Even acoiunfing for unfunded pension liabilities as debt, the leverage of most corporate sectors rentains at reasonable levels 
(i.e. at or below tx deOt/book equity); Germany is the exception; unfunded liabilities representing 37 percent of shareholders' 
equity increase leverage to levels that are similar to the highly leveraged Spanish sector. 

2Corporate profits in Japan fell by about 65 percent between Q1 07 and 04 08 as the effects of the global downturn were 
amplified by an appreciating yen. high oil prices, and a f^l in the value of equities held on corporate balance sheets. 

3 Earnings before interest taxes, and amortization. 

SOURCE: McKinsey Corporate Performance Analysis Tool; McKinsey Global Institute 


Exhibit 15 

Commercial real estate is a pocket of leverage within the US 
corporate sector 


Leverage In commercial real estate sector, 
1998-2008 

Oebt/book equity’ 



199899200001 02 03 04 05 06 072008 


Comparison of sectoral leverage, 2006 

Debt/book equity, ratio 


3.1 



real estate^ sector 


t Assets covered are nonown^-occupied institutional grade rental properties in major markets. Commercial real estate owned 
and occupied by corporations and tower qualily/smaHer rental properties in smaller markets are excluded. 

2 Includes publidy listed REIT segment, which is far rrtore conservatively geared (debt/equity about 1.0). Excluding REITs, 
CRE leverage ratio would be about 3.8. 

3 Based on NBER's estimate of average loan-to-vakie ratio for households in 2008. 


SOURCE; Nabonal Bureau of Ectwwoic Research; Urban Land Institute; Federal Reserve Board; McKinsey Global Institute 


lending takes place with only limited disclosure available on the businesses of real 
estate developers, most of which are private companies. Third, long lead times in real 
estate supply can result in big price shifts when there is a change in demand. Finally, 
real estate developers have an asymmetric payoff due to limited liability, with large 
potential profits if the project succeeds while losses in the case of default are borne 
by banks and other investors. 

Companies bought through leveraged buyouts are another exception to the pattern 
of stable leverage in the overall corporate sector. As the private equity industry 
attracted new investors, the number and size of buyout deals rose, as did the 
leverage employed in the deals. In the United States, companies acquired through 
buyouts were 2.7 times as leveraged as the average publicly listed corporation in 
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2002— but were 4 times as leveraged near the peak of the bubble in 2005. Like 
commercial real estate, most of these loans will need to be refinanced in the next few 
years. Globally, some$1 trillion of syndicated loans that financed buyouts are due to 
mature between 2009 and 2014, of which $434 billion is in the United States. Given 
the impact of the recession on corporate revenue and the continued impairment 
of banks, many of these companies may be forced to reduce their debt burdens as 
loans come due, and they will most likely face much more restrictive covenants on 
their refinanced debt. 

The government sector entered the crisis with steady levels of leverage 

Most mature economies’ government debt relative to GDP did not change much from 
2000 through 2008. In the United States, fcH" example, even with extra borrowing 
to pay for wars in Iraq and Afghanistan, strong economic growth during the period 
caused the ratio of government debt to GDP to fall by about 2 percent a year. 
Government debt relative to GDP also fell slightly in Italy, Spain, and Switzerland 
and rose slightly in Canada, France, Germany, and the United Kingdom. While 
governments could have done more to reduce debt during the boom years, it is 
fortunate that most entered the crisis with ample room to expand public spending, as 
they have since done. 

rTNANCI.\LSF,CT(>RLFAT.KAGFJNCREASi:OSU:NfFK:ANTL\’ 
ONLYIN Ci.RTAIN COUNTRIF.S 

Looking first at debt, we see that since 2000, financial institutions’ borrowing grew 
faster than GDP in all ten countries we studied, except Japan (Exhibit 16). The United 
Kingdom and Spain stand out for having the biggest increases in financial sector debt 
relative to GDP. These figures reflect the rapid growth of the financial sectors in those 
countries as well as a gradual shift by their banks away from relying on deposits to 
fund lending toward raising money by borrowing in the wholesale markets. 

But despite the increase in financial sector borrow/ng. aggregate financial sector 
leverage in most countries— measured as the ratio of gross assets to equity— grew 
only modestly or declined in the years prior to the crisis (Exhibit 1 7). And in no country 
did it exceed previous historic’^ pe^s (Exhibit 18). These observations also hold , 
true after we adjust for some of the major cross-border differences in accounting 
that affect how bank assets are counted.’® The relative stability of aggregate financial 
sector leverage in most countries despite large increases in lending to households 
and other borrowers is explained in part by two developments: first, the rise of 
securitization (which allowed banks to move loans off their balance sheets): and 
second, the financial sector’s record profits in the years leading up to the crisis (which 
allowed institutions to add retained earnings to their equity base). 


17 We see little value in very Iwig-term time series going back to the 19th century. Though of 
historical interest, we cannot see the relevance to modern policy making of capital ratios in 
19th-century America when, in line with the Jacksonian vision, there was no central bank, 
no bank regulation, and a weak federal government. As a consequence, there were frequent 
financial crises. We focus on the period since 1990 for both iheoreticed and practical reasons: 
this period marks the takeoff of globalized financial markets and also offers a wider range of 
comprehensive data across countries (see Appendix A; Technical notes for long-term lime 
series of US bank leverage ratios). 

18 We measure financial sector leverage by aggregating the balance sheets of major financial 
institutions, covering aporoxirtvately 80 percent of the banking assets in each country. We 
correct for differences in treatment of assets belvreen International Financiai Reporting 
Standards (IFRS) and US Generally Accepted Accounting Princpies (GAAP). See Appendix A: 
Technical notes for more detail on the data and methodology. 
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Exhibit i6 

Wh Rapid growth 

Financial sector debt grew faster than GDP in ail si? Moderate growth 

countries except Japan siown,gaii.e gmwtn 


Total financial sector debt by country CAGR', % Change, p p. 

% of GDP 1990-00 2000-08 2000-08 

220 r 



0 

1990 92 94 ^ 98 2000 02 04 06 Q2 2009 


1 Compound annual growth rate. Where data are unavailaUe the longest possible period Is used. 
SOURCE: Central banks; Bank of International SetHemenls: Haver Analytics: McKinsey Global Institute 


Exhibit 17 

With a few important exceptions, financial institution leverage ratios 
were stable or falling before the crisis 


Change in gross leverage (assets/equity) of financial Institutions, 2002*07 

% 



1 includes Morgan Startley, Goldman Sachs, MerrII Lynch. Bear Steams, Lehman Brothers. 

2 Leverage is calculated based on an estimate of GAAP assets (converted from IFRS). 


SOURCE: SNL Financial; CoirqHtstat; Bloomberg: rtational finarMPal regulators: McKinsey Global Institute 


The exceptions to this picture of moderate leverage were the large US broker- 
dealers,’^ plus in aggregate^ the UK banks, Swiss banks, and parts of the US 
nonbank financial system such as the government-sponsored enterprises Fannie 
Mae and Freddie Mac (Exhibit 19). These institutions’ leverage ratios increased by 25 
percent or more in the years before the crisis, in addition, many of these institutions 
depended increasingly on short-term debt funding rather than deposits to fund 


19 Bear Stearns, Goldman Sachs, Lehman Brothers. Merrill Lynch, Morgan Stanley. 

20 The aggregate picture conceals wide variations at the level of individual institutions. We do 
not mean to imply that all UK or Swiss banks were highly leveraged, nor that all other banks 
remained conservatively leveraged. 
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Exhibit 18 

Financial institution leverage did not exceed previous historic peaks 

Financial sector leverage: North America and Ur>ited Kingdom CA<>R^ % 



90 91 92 S3 d4 9S 96 97 38 93 00 Q1 02 03 04 05 (» 07 08 09 CAGR^ % 


19934>7» 2002-07 

Financial sector leverage: Europe and Asia -2 1 
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1 For the UK. Spain. Germany, Switzerland and Frartce. leverage based on an estimate of GAAP assets (converted from IFRS). 

2 1996-2007 for China; 1997-2007 lor Germany. 

3 Includes Morgan Stanley. Goldman Sacns, and MenW Lynch for 199(V2008; Bear Steams, and Lehman Brothers for 1890-2007. 

4 Compound annual growth rate. 

SOURCE: SNL Flngndal; Compustat; Bloomberg: national linattcial regulators: McKinsey Global Institute 



Exhibit 19 

The US broker-dealers and government-sponsored enterprises 
(GSEs) were pockets of high leverage 


Leverage of selected financial intermediaries, 
200 « 


Tangible assets/TCE 


Q Off-baianee sheet’ 



dealers^ banks 


Funding fmifile of selected financial 
intermediaries. 2006 

Short-lerm lunding-i as % of total assets 



dealers^ banks 


1 Estimated based on size of relevant securitized asset-backed security (ABS) pods, private ABS pools allocaled to private 
intermediaries by asset size. 

2 Includes repos, capital markets funding, all ofrier ^orl-teim borrowing (e.g. commercial paper), and current ponlon of long- 
term debt. 

3 Weighted average (or 5 large broker dealers. Bear Steams, Goldman Sachs, Leivnan BioBiers. Merrill Lynch, Morgan Stanley. 


SOURCE; SNL Financial; Federal Deposit Insurance Corporatioo. Secuntes Exchange Comtressiorr; MoKinsey Globa! Institute 


their activities. So high leverage levels left them particularly vulnerable when credit 
markets seized up during the worst of the crias, and they were unable to roll over their 
short-term debt. 


A second issue confirmed by our analysis is agradual decline in the quality of capital 
within some large financial instituticns, particularly in the United States and the 
United Kingdom, as they funded their asset grcwth with increasing amounts of hybrid 
capital instruments, such as certain forms of prefmed stock. Although this was in 
line with existing regulatory frameworks and the Basel 11 international framework for 
bank capital, these hybrid capital instruments failed to absorb credit losses during 
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the crisis and left the institutions vulnerable to failure. When these hybrid forms are 
excluded from bank capital (along with the portions of equity attributable to intangible 
assets such as goodwill and deferred tax assets), the precrisis increases in financial 
sector leverage in some countries become more apparent. For example, leverage 
measured as tangible assets to tangible common equity increased by 27 percent in 
UK banks and by 47 percent in US broker dealers (Exhibit 20). This suggests that the 
quality of capital is more important than simplistic gross leverage ratios in enhancing 
financial sector stability (see sidebar, Whatever Happened to Modigliani & Miller?). 


Exhibit 20 


Leverage measured by common equity rose significantly in some 
institutions 

Change in tangible assets/tangible common equity (TCE) of financial sectors, 2002-07 



1 For United Kingdom, Cermany, Spain. Switzerland, and France, leverage is calculated l>8$ed on an estimate of GAAP assets 
{converted from IFRS). Tangible Common Equity leverage ratios in me United Kingdom were especially elevated in 2007 due 
to cnsls-releted losses. 

2 Indudes Morgan Stanley. Goldman Sachs, Merrill Lyrtch. Bear Steams. Lehman Brothers. 

SOURCE: SNL Financiat; Compuslal; Bloomberg: nattortal finar>cial regulators; McKinsey Global Institute 


SKCTORS IN FIVF, COUNTRI F.S ARF.FnCRI.Y'T O DELF.VERAGE 
The crisis halted the buildup of debt In the mature economies, but the deleveraging 
process has barely begun. As of the second quarter of 2009, total debt to GDP had 
fallen, and only slightly, in just three major economies in our sample (South Korea, the 
United Kingdom, and the United States) (Exhibit 21). Looking at the economies by 
sector, we see that debt is just beginning to decline in the household and corporate 
sectors. However, government borrowing is increasing in some countries to finance 
crisis-related stimulus programs and financial sector bailouts. This rising government 
debt may preclude any significant reduction in total debt to GDP in the near term. 

in contrast, the data show that financial institutions’ leverage in most countries 
has already fallen below the averages that prevailed for 1 5 years before the crisis 
(Exhibit 22). This deleveraging has been associated with rapid declines in bank 
lending as banks have sought to slow the growth of (and in some cases even shrink) 
their balance sheets and as they have raised capital. Further deleveraging by the 
financial sector may result from changes In capital requirements, particularly the 
requirement that banks hold more common equity. 


21 Under rules set by the Basel framework and national regulators, certain forms of preferred 
stock can be included in Tier 1 and Her 2 capital. Preferred stocks are a cheaper source of 
financing for banks, since they are less risky for investors, but they absorb losses only after 
all common equity has been wiped out. interventions by the government in many banks have 
prevented losses from extended to preferred stock shareholders. 
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Exhibit 21 

The deleveraging process has only just begun 


■ Reduction in debtrCDP 
^ Stable debt/GOP 
Increase in debt/GDP 




Change, 1Q-2Q 2009 
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SOURCE: Central banks: Bank of Internallonaf Semernents; Haver Analytics. McKinsey Globa! Institute 


Whatever Happened to Modigliani & Miller? 

The deterioration of bank capital, with the substitution of debt and debt-iike 
instruments for common equity, is at odds with the theorem— developed by 
Franco Modigliani and Merton Miller— that a corporation should be indifferent 
as to the mix of debt and equity in its capital structure. 

It has long been recognized that the tax treatment of interest payments is 
a major factor increasing the attractiveness of debt over equity. However, 
tax advantages are not the only, or even major, reason that banks find debt 
instruments attractive. In the United States, banks have increased their use 
of debt funding despite failing tax rates. Since the 1960s, corporate tax rates 
have fallen by about a quarter while the banks’ use of debt funding has tripled. 
If taxes were the oniy barrier toa world in which management were indifferent 
between debt and equity, fading lax rales ought to have resulted in reduced 
levels of debt as the value of the tax shield declined. 

In addition to the tax benefits of debt, multiple factors create an incentive 
for management to minimize equity in the capital structure of a bank. These 
include management incentives (in which performance is judged by return on 
equity and earnings per share); explicit guarantees on deposits and implicit 
guarantees on debt for some large banks (which reduce tf^e relative cost of 
non-equity funding): investor preferences O.e., many pensions and insurance 
companies can hoid highly rated debt but not equity); transaetbn costs (the 
costs of issuing new equity are relatively higher than issuing new debt or 
securing additional deposits); and the supply of equity capital (replacing the 
stock of financial sector debt with equity in ttie 14 ccxjntries we studied would 
require more than 60 percent of existing global equity capital). 

This leads us to the conclusion that the simplest and only effective policy tool 
to address the deterioration in the quality of capital is to mandate minimum 
levels of core capital (such as Core Tier 1 capital), as regulators in some 
countries have now done. 
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Exhibit 22 

Financial sector leverage has fallen below the historic □ Historic average 

, . , . (1993-2007) 

average in most countnes B 022003 

Cross-country comparisons of financial sector leverage 
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% 

1 Includes Morgan Stanley. Goldman Sachs, and Merrill Lynch as of 04 2008. 

2 Leverage based on an estimate of GAAP assets (converted from IFRS). 

SOURCE: SNL Financial; Compustat; Bloomberg; national financial regulators; McKinsey Gioba) Institute 


Multiple lenses are needed to assess the sustainability of leverage 

The aggregate level of leverage in an economy is not a reliable guide to the likely 
speed or extent of deleveraging. Instead, one needs to look at individual sectors 
and through multiple lenses. To do this, we have developed a five-part framework 
to assess the sustainability of leverage for individual sectors of an economy. 7^0 
components are: 

1 . Level of leverage. High levels of leverage in a sector, compared with sectors 
in peer countries, is one indicator of unsustainabiiity. However, for structural 
reasons, some economies may be able to sustain much higher levels of leverage 
than others, so this is not a strong indicator of sustainability if taken in isolation. 

2. Growth of leverage. Significant increases in a sector’s leverage, compared with 
historical trends or growth in peer countries, can indicate a higher risk of poor- 
quality assets coming onto the sector’s balance sheet. 

3. Debt service capacity. The ratio of interest and principal repayments to a 
borrower's income indicates the ability to make required debt payments. A higher 
ratio signals potential problems. In the corporate sector, an inverse metric, the 
"interest coverage ratio,” is a standard measure. 

4. Vulnerability to income shocks. Borrowers with highly variable income streams 
have a higher risk of default and therefore should not carry as much debt. 
However, a borrower’s ability to draw down savings, reserves, or liquid assets can 
offset the risk of income declines and justify higher levels of sustainable debt. 


22 Other proposals inctude a variety of metrics to assess the sustainability of leverage. For 
example, the recently published discussion paper by the Bank of England, “The role of 
macroprudential policy," proposes assessing a range of qualitative and quantitative metrics to 
determine the degree of "exuberance" in credit markets. Our framework has strong similarities, 
although we believe that a purely national view will be insufficient and that it will be critical to 
assess these metrics across as many countries as possible. 
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5. Vulnerabilitytofundingandinterestrateshocl^. Borrowers with fixed-rate, long- 
term loans can sustain higher le\«ls of debt because debt service payments do 
not vary. Borrowers with variable-rate loans, or short maturities, face greater 
interest rate risk, which limits the sustainable level of debt. 

This framework yields specific metrics for each sector that together create a 
comprehensive view on the sustainability of leverage (Exhibit 23). For instance, for the 
household sector, we examine the level and change in the ratio of household debt to 
income; debt service payments as a percent of income; debt as a percent of financial 
assets: and the share of variable-rate debt in total debt. 


Exhibit 23 

We use a set of granular metrics to assess the likelihood of deleveraging 

Rnancial 



Households 

Corporates 

institutions 

Governments 

Absolute 
level of 
leverage 

• Oebt/income 

• Debt/equity (book 
value) 

• Tangible Assets (TA)/ 
Tangible Common 
Equity (TCE) 

* Gross debt/GDP 

Growth of 
debt and 
leverage 

■ CAGR’ for 
debWncome 

•CAGR’ for 
dti>i/aquity 

• CAGR’ for loans 
outstartding 

• Variarv:e of TA/TCE 
from 1 &-year 
average 

• CAGR’ for 
debt/GDP 

Debt service 
capacity 

• Debt interest 
payments over 
disposable income 

• Interest coverage 
ratio 

(EBITA^/interesI) 

•N/A 

• Intarest/tax 
revenue 

Vulnerability 
to income 
shocks 

• Debt as percent of 
financiai assets 
•Variable rate 
mortgage percent 
of tote! 

• Excess cash as 
percent of total 
assets 

•Liquid assets as 
percent of total 
assets 

• Net debt/GDP 

<; 

Vulnerability 
to funding 
shocks 

• Short-term debt as 
percent total debt 

• Short-term 
\dwl6sale funding 
as perewtt of assets 

• Loans/deposits 

• Poreign-owned 
debt/total debt 


1 Compound annual growth rata. 

2 Earnings before Interest, taxes, and amortization. 


SOURCE: McKInsey GIoDat Institute 


The data exist to use this framework reliably only at the broad sector level 
(households, financial institutions, government, corporate sector). We have 
attempted a further breakout to highlight the commercial real estate sector, for a total 
of five sectors in each country. Ideally, if the data could be obtained, we would want 
to refine this approach further by looking more closely at numerous subsectors and 
different types of debt to detect dangerous pockets of leverage. For example, in the 
household sector, it would be useful to distinguish between secured and unsecured 
debt. In financial institutions , it would be helpful to distir^uish banks from nonbanks 
and to assess the variability of earnings. In the corporate sector, one would want to 
adjust for the different industry mix within countries. At present, the data available 
from national statistics are not sufficiently granularforthis level of analysis. But even 
the aggregate sector assessment reveals interesting results. 

Ten sectors in five countries have the highest likelihood 
of deleveraging 

Assessing these five sector-specific metrics together reveaJs which sectors have 
the highest likelihood of deleveraging.^ Based on data availability, our assessments 
present a view as of the second quarter of 2009. 


23 See Appendix A: Technical notes for more detafl on the methodology. 
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The resulting "heat map” in Exhibit 24 shows that ten sectors in five countries have a 
high likelihood of deleveraging (color-coded red or partially red) in the years ahead. 

Of these, five are household sectors (the United Kingdom, United States, Spain, and 
to a lesser extent Canada and South Korea); three are commercial real estate sectors 
(the United Kingdom, United States, and Spain); one comprises parts of Spain's 
financial sector (especially the smaller banks): and one comprises the construction 
and real estate-related parts of Spain's corporate sector excluding commercial real 
estate. 


Exhibit 24 

In mid'2009, 10 sectors had a high likelihood of deleveraging 

Deleveragifig heal map as of Q2 2009 


Likelihood of 
deleveraging 
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Brazil 
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Russia 
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1 CRE s Commercial real estate 

2 A split box indicates some portion of a sector, r>o( rtecessarily 50 percent. 
SOURCE: McKinsey Global Institute 


Households have a high likelihood of deleveraging in five countries. It is not clear what 
the “right” level of household leverage Is for any country. It could change over time 
because of economic development and demographic shifts, and it may vary across 
countries depending on land availability and housing preferences. However, we 
can say today that household leverage (measured as the ratio of debt to disposable 
income) in the United States, United Kingdom, Spain, Canada, and South Korea 
is at historic peaks and has increased dramatically since 2000 (for instance, by 88 
percent in Spain and 73 percent in South Korea), in South Korea, Spain, and the 
United Kingdom, morethan 90 percent of household debt has variable rates, leaving 
borrowers exposed to future interest rate movements. We therefore classify these 
households as having a high likelihood of deleveraging. Households in some of these 
countries have already started to reduce debt, but have a long way to go. 

The commercial real estate sectors look ripe for deleveraging in three countries. 

In Spain, the United Kingdom, and the United States, leverage in the commercial 
real estate sector increased in the years before the crisis as rising real estate prices 
buoyed the apparent value of the collateral used to secure bank loans and as the 
expansion of the market for commercial mortgage-backed securities increased the 
supply of available funds. The rapid fall in commercial real estate prices during the 


24 A split box indicates that some portKXi of the sector is color-coded a certain way, but not 
necessarily 50 percent. 

25 Some governments are also taking steps to slow household borrowing. The South Korean 
government, for instance, has instituted regulatory controls to slow growth in mortgage loans. 
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crisis has reversed this dynamic. For example, delinquency rates on US commercial 
real estate loans have almost doubled from precrisis levels. In addition, commercial 
mortgage-backed securities maturing in 2010 through 2012 are highly concentrated 
in five-year interest-only loans originated from 2005 through 2007, Rnding ne\w 
lenders to replace these maturing securities might be highly challenging for the 
borrowers, potentially resulting in further defaults and deleveraging of the sector. 

The financial sectors in all countries face a moderate likelihood of further 
deleveraging. The reasons in each country differ. For some, such as the United 
Kingdom, high reliance on short-term wholesale funding may prompt further 
deleveraging. In other countries, such as the United States, deteriorating commercial 
real estate assets will force some banks to raise more capital or reduce lending. And 
banks in ail countries could be affected by regulatory changes that increase capital 
ratios. 

Spain's private sector leverage overall has increased. With the creation of the euro 
in 1999, Spain went from having high and volatile interest rates to much lower, more 
stable interest rates. This change increased the demand for credit, much of it for 
real estate. As a result, real estate smd construction are now a large part of Spain’s 
economy. As of 2008, the Spanish construction industry accounted for 11 percent 
of GDP (compared with 5.4 percent in the United States). In Spain, 60 percent of 
domestic lending was related to real estate (compared with 53 percent in the United 
States). Now the collapse of the real estate bubble Is affecting not just household 
borrowers but also the financial institutions, construction-related industries, and 
other businesses that prospered and borrowed heavily during the expansion. 

Spain's corporate sector overall has a markedly higher leverage ratio (measured as 
debt to book equity) than that In other countries and it has increased significantly 
since 2000. However, this aggregate figure includes some very highly leveraged 
construction companies. It may also reflect the industry mix in Spain, which has more 
large, global companies in industries that are typically more highly leveraged. We 
therefore split our assessment into red for the construction and real estate-related 
companies and green for the remainder. 

For Spain's financial sector, we recognize a marked divergence in the position 
of the larger Spanish banks compared with the smaller, regional ones.^® Going 
forward, the deflating Spanish real estate bubble is likely to affect most heavily the 
small and medium-size savings banks (the cajas), which have a larger proportion of 
their balance sheets exposed to domestic real estate and which have experienced 
significantly higher rates of nonperforming loans than larger banks. Large Spanish 
banks such as Santander and BBVA are not in a materially different position than 
other global banks, given the international diversity of their assets and their strong 
capital ratios. We therefore rate the Spanish financial sector in the heat map as yellow 
for the larger banks but red for the smaller banks, which have a higher likelihood to 
deleverage going forward. We also recognize that given widespread capital raising by 
the banks after the second quarter of 2009, the financial institutions sector might now 
be further down the path of deleveraging. 

Developed economy governments appear unlikely to deleverage anytime soon. With 
the exception of Japan, governments in the matire economies entered the crisis 
with stable debt burdens and declining debt service payments. We characterize the 
governments of Japan and Italy as having a mediate litelihood of deleveraging. 


26 It's worth noting that the Spanish banks had. and still have, relatively low levels of leverage. 
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Japan’s government debt, although very large, is offset by high levels of financial 
assets^^ and is amply funded by domestic household savings (Exhibit 25). Italy’s 
government debt is high, but nowhere near Japan’s level, and its debt service 
capacity is near the median of other countries in our sample.^® For the other mature 
economies, there is little likelihood of government deleveraging in the near future. The 
government debt*1o-GDP rattos in many mature economies are projected to rise over 
the next two to three years, which may well put them into the yellow or red categories, 
at which point they will likely start to deleverage.^^ 


Exhibit 25 

Japan’s government debt ts mostly owned by domestic investors 

Composition of government <febt ownership by nationality, 2008 O Foreign-owned share 

% of GOP m Domesticatly owned share 


188 



Japan Haly France Germany Canada United United Spain South 

Stales Kingdom Korea 


Av.;m«urity^ CT5CX>CI:>CZ5C35CS>CI>CI5 


SOURCE: Bank of Irtternational Settlements; Intemetional Monetary Fund: centra) banks; McKinsey Global Institute 


Emerging markets are unlikely to deleverage. In the four emerging-market economies 
we examined, no sector appears highly likely to deleverage. In most sectors, leverage 
is far below that of developed economies because of conservative borrowing 
practices and limited access to credit (government debt in India and Brazil are the 
exceptions). Nonetheless, the very rapid growth in credit in the first half of 2009 in 
both China and India could indicate trouble ahead in the quality of loan portfolios. 
There is a strong historical correlation between past rates of loan growth and future 
nonperforming loans, as credit underwriting standards slip when new volumes are 
very high, ^ 


27 In both South Korea and Japan, gov^nment debt is significantly offset by government assets. 
If we subtract intra-govemment debt hofdings, central bank holdings of government debt, 
and foreign reserves, we find Japan’s net government debt is 142 percent of GDP and South 
Korea's becomes less than zero. For all other countries in our sample, the difference is less 
than 10 percentage points. 

28 Italy's current debt service consumes 11 percent of tax revenue, compared with 22 percent 
for Japan. The figures for the United States and the United Kingdom, in contrast, are 9 percent 
and 6 percent, respectively. 

29 Global Insight projects that ty the end of 2012, US government debt will reach 105 percent 
of GDP, UK debt will reach 91 percent, Spain's will rise to 74 percent, Japan's will reach 225 
percent, and Italy’s will reach 119 percent. 

30 See Dominic Barton, Roberto Newell, and Gregory Wilson, Dangerous Markets: Managing in 
Financial Crises. 
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The heat map in 2006 would have shewn financial sectors in the United States, the 
United Kingdom, and Switzerland coded red. To test our methodoiogy, we created a 
similar heat map for 2006 to see how effecth^ly the tool would have been in spotting 
emerging pockets of leverage. While not definitive in proving the robustness of this 
framework, it showed that by 2006 households in Spain, South Korea, the United 
Kingdom, and the United States already had potentially unsustainable levels of 
leverage (Exhibit 26). Canadian households in 2006, in contrast, were not yet as 
leveraged. In the financial sector, the heat map shows that Switzerland, the United 
Kingdom, and the United States were “flashing red” in the run-up to the crisis. Their 
yellow coding as of the second quarter of 2009 reflects their significant deleveraging 
since the start of the crisis. The Spanish balking sector was coded yellow in 2006, 
reflecting that its aggregate leverage ratio was below its historic average. The rapid 
deterioration of Spain's real estate- related assets became apparent in 2007 and 
2008. 


Exhibit 26 


At the end of 2006, the financial sectors in the United States, the United 
Kingdom, and Switzerland were red nksuhoodof 


Dcleverisging heat map as of 04 ?006 


• High 
Moderate 
Low 


Spain 

UK 

US S 

S. Korea M 
Canada 1*1 

"•ly II 

Japan 

Switzerland ES 
Oermany HHI 
France I I 



t Excludes commsreisi reel estsie subsector. 
SOURCE: McKinsey Global Insbtute 


Tiih:soHr:Ri NO 1 KSSONS I- KOM \S'r I nsow-.s 

or DELEVERAGING 

We cannot say with certainty that the most highly leveraged sectors today will 
necessarily reduce their debt because many factors are at play, including economic, 
policy, and behavioral factors. However, we do know that deleveraging has followed 
nearly every major financial crisis in the post-Worid War II period. If history is a guide, 
certain sectors in these economies are therefore likely to go through a painful process 
in which the ratio of debt relative to GDP falls over many years. And while the world’s 
major mature economies are expanding once again, deleveraging may present a 
drag on GDP growth rates for some time. 
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We arrived at this conclusion after creating a detailed database of deleveraging 
events since 1950. We augmented this with additional case studies from the United 
States during and after the Great Depression (1929-43). The result was 45 episodes 
of deleveraging, 32 of which followed a financial crisis (see Appendix B: Historic 
episodes of deleveraging for more detail on these episodes). This historical record 
offers several lessons, and some guide to what may lie ahead. 

Deleveraging nearly always follows a financial crisis 

We define a significant deleveraging episode as one in which the ratio of total debt 
to GDP declines for at least three consecutive years and falls by 10 percent or more. 
We identified 45 such episodes since 1930, ranging from the US Great Depression 
(1929-43) to Argentina today {2002-present). In some cases, deleveraging was 
accomplished primarily by the government, in others primarily by the private sector, 
and in some by both.®’ 

We then cross-referenced these deleveraging episodes with the set of financial crises 
documented by economists Carmen Reinhart and Kenneth Rogoff.®® We found that 
with only one exception (Japan), every major financial crisis during the period studied 
has been followed by a period of deleveraging (Exhibit 27).®® it therefore appears likely 
that some sectors in the United Kingdom. United States, Spain. Canada, and South 
Korea will eventually go through a period of deleveraging, 


Exhibit 27 

We identified 45 episodes of significant deleveraging 
since 1950, of which 32 followed a financial crisis 


Deleveraging 

episode 


No deleveraging 
episode 


• Deleveraging by the 
public sector only (n = 3). 
private sector only (n » 8). 
or both (n* 21) 

--.a. ^ 

.2 32 24 56 crises^ 
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■ These originate from a 
government decision to 
deleverage (n = 7). 
accelerated GDP growtfi , 
(n = Z), or high inflaticxi , 

periods (n = 4) I 

No financial crisis 

\ 

1 

• Most of these financial crises 
were relatively minor, 
nonsystemic events. 

■ In some cases, a shift of private 
to public debt occurred without 
significant deleveraging of the 
total economy (e.g.. Japan) 


1 

45 episodes 


1 Financial ciises as identrfied by C. Reaihart and K. Rogoff. 

SOURCE: C. Reinhart and K. Rogoff. This Time is DUferBiH: Eight Centuries of Financial Follf, McKirtsey Global Institute 


31 See Appendix B: Historic episodes of deleveraging for the full list of deleveraging episodes, as 
well as a detailed description of a selection of these episodes. 

32 Carmen Reinhart and Kenneth Rogoff, This Time Is Different: Eight Centuries of Financial Folly, 
Princeton, NJ; Princeton University Press. 2009. Our work complements this work: Reinhart 
and Rogoff comprehensivefy analyze the history of financial crises, including patterns and 
crisis resolution. We focus on the patterns of debt reduction rather than the causes of crises. 
We also assess the current state of debt arwJ leverage and of potential deleveraging going 
forward. 

33 Minor banking crises that do not result in a severe recession and are not systemic do not 
usually prompt deleveraging. That was the case, for example, in the US savings and loan crisis 
of the late 1980s and the Credit Lyonnais crisis in 1 994 in France. 
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We also find that some deleveraging episodes do not follow a financial crisis. These 
can be the result of above-trend GDP growth in a postwar situation {e.g., Egypt 
1975-79) or oil boom (e.g., Nigeria 1968-71); episodes that are due to periods of high 
inflation (e.g., Italy 1975-81); or simply government policy choices (e.g., Belgium in the 
years prior to joining the euro). We focus (Xir analysis on the postcrisis deleveraging 
episodes because they are the most relevant to the situation today. 

Four historic archetypes of deleveraging 

Across the 32 episodes of postcrisis deleveraging, the most common path, fitting 
1 6 of the episodes, was through a prolonged period of austerity, or "belt-tightening" 
(Exhibit 28). During this period, most countries experienced some growth in credit, 
but the pace was far below the precri^s rate of credit growth and was slower than 
nominal GDP growth. (In only a handful of severe cases did the stock of nominal debt 
actually decline). During these 16episodes, the saving rate increased as borrowers 
slowly reduced their debt. Examplesof deleveraging through belt-tightening 
include the US economy during the Depression years of 1933-37; Finland and other 
Scandinavian countries in the 1990s; and South Korea and Malaysia after the Asian 
financial crisis in 1997. 


Exhibit 28 


We have observed 4 archetypes of the deleveraging process 
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01-05 
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• Egypt 
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1 Includes 13 deleveraolriQ episodes that were not preceded by a financial crisis. 


SOURCE: McKinsey Global Institute 


We identified three other archetypes of deleveraging as well— “high inflation," 
"massive default,” and "growing out of debt”— but they were relatively rare and 
occurred in conditions that are not present today in the mature economies. High 
inflation causes deleveraging by increasing nomine GDP growth, thereby reducing 
the ratio of debt over GDP. This pattern, v\^ich occuired in Chile fi'om 1984 to 
1 991 and Spain from 1 976 to 1 980, typically reflects the absence of a strong and 
independent central bank. Massive defaults have usually followed currency crises, 
as in Argentina in 2002-08 and Mexico in 1982-92. And in just three cases in our 
sample were economies able to grow out of debt solely because of rapid economic 
expansions— and all three were fueled by war, such as the US experience during 
World War ii, or oil booms. This record suggests that today’s mature economies are 
most likely to deleverage through a belt-tightening process. 
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Deleveraging episodes last an average of six to seven years and are 
accompanied by a recession in the initial years 

History shows that deleveraging is usually a long and difficult process. In the past, 
“belt-tightening" deleveraging episodes have lasted an average of six to seven years 
and reduced debt to GDP by about 25 percent {the median). Credit growth in most 
cases slows dramatically: in the mature economies in our sample, credit growth in 
the ten years prior to the crisis averaged 1 7 percent annually, but fell to just 4 percent 
during deleveraging. 

The sharp reduction In credit growth has been associated with declining real GDP 
in the first two to three years of deleveraging (Exhibit 29). Interestingly, we find that 
deleveraging typically begins about two years after the start of the financial crisis and 
economic recession— just where the United States and Europe are as we write this 
report. In nearly every episode we examined, GDP growth declined in the early years 
of the process but then rebounded in the next four to five years while deleveraging 
continued. In the belt-tightening episodes, credit growth also resumed in the later 
years, although more sbwiy than GDP, allowing for further deleveraging. 


Exhibit 29 

Real GDP growth is significantly slower in the first 2-3 years 
of deleveraging 

Impact of deleveraging on GDP growth 
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DELEVERAGING CAN OCCURTHROUf; H DIFFERENT 
MACROECONOMICCHANNELS 

The historic episodes show that deleveraging can occur through different 
macroeconomic channels. These either reduce the growth of credit, increase 
nominal GDP growth, or both. Each archetype is associated with different channels. 
The "massive default” archetype results in deleveraging by reducing the outstanding 
stock of credit as loans are written down. The “high inflation” archetype works by 
increasing nominal GDP growth. The “growing out of debt” archetype works through 
a marked acceleration in re^ GDP growth, which historically has been the case only 
in war time or during commodity booms. 
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The most common “belt-tightening” archetype works by slowing credit growth and 
increasing net saving while maintaining nominal GDP growth. Other channels, such 
as defaults or inflation, can also play a role in belt-tightening episodes. The difficulty 
is how to support nominal GDP growth as private saving increases, since that 
implies a reduction in consumption growth. If households save more and businesses 
invest less, GDP will be reduced unless it is supported by another factor. Many 
countries historically have expanded net exports to offset those dampening effects. 
This occurred, for instance, in the Scandinavian countries in the 1990s and in the 
Asian countries after 1997 (Exhibit 30). But net exports are not the only mechanism 
to increase GDP growth: productivity growth can boost real GDP, as in the US 
experience in 1 933-37, as can increasing the labor supply (through increased labor 
force participation, working longer before retirement, or immigration). Modest and 
controlled inflation would also increase nominal GDP growth. 


Exhibit 30 

In most historic episodes, an increase in net exports boosted ^ 

GDP growth during deleveraging : deieveragmg 



SOURCE; Iniernational Monatary Fund Iniemational Financial Staiiatics; McKinsey OoImI InaMule 


There are also several other ways In which an economy can deleverage without 
increasing national saving. For example, borrowing between financial intermediaries 
could fall. This could be an important driver of deleveraging in the United Kingdom, 
where bank lending to mortgage finance companies and other nonbank financial 
institutions contributed to the rise in total debt in the economy. In addition, 
deleveraging could occur if corporations increase the share of equity financing used 
to fund operations and reduce the share of debt. Lastly, falling house prices could 
mean smaller mortgages, slowing the rate of mortgage growth. Policy actions could 
also encourage deleveraging. For instance, reducing the tax preferences given to 
debt could shift household and corporate behawor, while tightening limits on the 
loan-to-value ratio could slow mortgage growth. Given the low personal saving rates 
in the United States and the United Kingdom today, policy measures such as these, 
while politically difficult, could be helpful in achieving a benign path of deleveraging. 
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It is doubtful today that one single macroeconomic factor will enable deleveraging, 
given the large sizes of the economies involved. It is more likely that deleveraging will 
occur through marginal Improvements In many factors: some improvement in net 
exports, perhaps some increase in labor force participation, further defaults, maybe 
some inflation, and hopeftjlly sustained productivity growth. Policies to enable and 
support these changes will be critical.^ 

OEI,KVEK7VGINGTODAYMAVSTARTLATF.KANOTAKF.r.O\GKR 
While the historic record is helpful, several aspects of the crisis today could make 
deleveraging more difficult than in the past. Most of the past episodes involved one 
economy or a few relatively small economies following a national or regional crisis. 
Today, however, the crisis is global in scale, affecting the world’s biggest economies, 
many of which are still in recession or experiencing very tepid growth. It is difficult to 
see how all the affected economies could simultaneously deleverage by boosting net 
exports, as many countries have done in the past. 

Moreover, rising government debt may delay the start of deleveraging. Government 
debt is projected to increase sharply in Spain, the United Kingdom, and the United 
States. This could more than offset any deleveraging by the private sector, and thus 
delay the point at which an entire economy’s debt-to-GDP ratio declines. Should 
these economies start deleveraging sooner through far more severe reductions in 
debt in the private sector, the economic recovery may be derailed. 

Another possible path is that of Japan, where growing government debt has offset 
deleveraging by the private sector since 1990 {see sidebar, Japan's experience: A 
cautionary tale). As of the second quarter of 2009, Japan had the highest debt-to- 
GDP ratio of any country in our sample, with government debt alone equal to 1 97 
percent of GDP. There are important differences between Japan’s situation and 
that of the other highly leveraged mature economies today. Nonetheless, to avoid 
the Japan route, they will have to reverse the rise of government debt after the crisis 
passes and GDP growth revives, which will require hard policy choices. 


Japan’s experience: A cautionary talc 

Could today’s highly Indebted countries follow Japan's example, with private 
sector deleveraging offset by a growing government debt? This question 
has been asked frequently because of the similarities between the current 
situation and Japan’s experience in the 1980s and ’90s. Japan’s total debt-to- 
GDP ratio increased substantially in the 1980s as asset prices rose steeply in 
real estate and equity markets (Exhibit 31). The collapse of the Japanese asset 
bubbles in the early 1990s caused a financial crisis, an economic downturn, 
and widespread damage to private sector balance sheets. The Japanese 
crisis was followed by many In which rising government debt offset 
deleveraging by the private sector-contributing to a “lost decade” of sluggish 
GDP growth. Today, slmllaiiy, while the US and UK private sectors have started 
to deleverage, public sectcM-debt Is rising. 

Despite these similarities, several important differences separate Japan in 
the past and the mature economies’ situation today. First, the scale of recent 


34 See Will US consumer debt reduction dampen the recovery?, McKinsey Giobai Institute, 
March 2009, available at www.mcWnsey.com/mgi. 



McKitiscv Global Institute 

Debt and deleveraging; llie global credit bubble and its economic consequences 


Exhibit 31 

Japan’s great credit bubble 


I i Government 
Pil Nonfinancial business 
H Households 
I Financial institutions’ 



Japan debt by sector,^ 1980-02 2009 

% ot GDP 


Change 
% of GDP 
2000^ 
2008 
19 


57 


-29 


-7 

-2 


1 Some figures do not sum due to rounding. 

2 Compound annual growth rate. 

3 Asset-backed securities have been removed from firtancial sector bonowing (0 avoid double counting 
of the underlying loan. 

SOURCE: Haver Analytics: McKInsey Giobel Insblule 


asset price appreciation, particularly in equity markets, before the current 
crisis was nowhere close to the levels seen in Japan from 1985 through 1989 
(Exhibit 32). And after the bubbles burst. Japanese asset prices fell further and 
for a substantially longer period than we have seen so far today, resulting in a 
much larger destruction of wealth— more than 325 percent of GDP in Japan, 
compared with around 125 percent of GDP in the United States. Second, US 
and European banks have been far quicker to write down their loan losses, 
enabling the closure of unproductive businesses and the resumption of 
lending to new businesses. Third, monetary and fiscal authorities in today’s 


Exhibit 32 

Asset price appreciation was greater prior to Japan’s crisis than in the 
United States prior to the subprime crisis asset pnccs 

■■ ~ "■ Real estate pnces’ 


Real asset prices in Japan and the United States 


index (Q1 1982 = 100) 


Untied Stales 
Index {Q1 1994 = 100) 





SOURCE; Haver Analytics; McKInsey Global Instrtote 
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highly indebted countries have responded much more quickly and forcefully 
than did Japan’s government, with large and unprecedented economic 
stimulus programs aimed at shoring up total demand. Finally, Japan faced 
structural rigidities in its labor and product markets that have hampered 
productivity growth, and an older and more rapidly aging population that made 
it more difficult to maintain GDP growth. 

In other ways, however, the mature economies today may be in a worse 
position. Because of the global nature of this crisis, these economies have 
been unable to sustain exports; in con^ast, Japan was able to export to other, 
healthier economies after its crisis. In addition, the United States and the 
United Kingdom today rely on foreign investors to fund their government debt, 
while Japan has been able to sustain high levels of government debt because 
it can draw on a targe pool of domestic savings. This leaves countries today 
vulnerable to possible changes in foreign investor sentiment that could drive 
up interest rates, quashing an economic recovery. 


All of this leads us to a conclusion that the most likely path forward today— particularly 
in the United States, the United Kingdom, and Spain— is one in which deleveraging 
is postponed until after the crisis passes and government debt growth is reined in. 
Then, these economies’ debt burdens will most likely decline more slowly and over 
a longer period than the historical average. That is because not only will the private 
sector need to deleverage, given precrisis growth in debt, but the public sector will 
also have a targe debt to pay down (see sidebar. Sovereign deleveraging through 
history). These highly leveraged economies may therefore remain vulnerable to 
economic shocks for some time. While we do not forecast GDP, it is likely that 
deleveraging will dampen GDP growth compared with what it would have been 
otherwise, possibly slowing the recovery. 


Sovereign deleveraging through history 

Government debt is projected to rise steeply in many crisis countries, which 
will likely offset any private sector deleveraging. The total debt-to-GDP ratio 
may therefore not change for some time— and when deleveraging does begin, 
these countries will face a larger government debt to pay off. 

Fortunately, history provides many examples of successful government 
deleveraging. Looking back over US history since 1 791 , we find six sovereign 
deleveragings, with the earliest occurring soon after the War of Independence 
and the latest during the economic boom of the 1990s (Exhibit 33). Similarly 
in Great Britain, we see six examples of government deleveraging since 1692 
with the greatest occurring after the end of a series of wars in 1812 (Exhibit 34). 
More recently, since 1990, we find a range of examples of government 
deleveraging: Canada, Spain, Belgium, and the Netherlands, among many 
others. 

These historical episodes provide insfructive lessons. Many sovereign 
deleveraging episodes occurred after wars as government spending 
declined, freeing up resources for the domestic economy —the so-called 
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peace dividend. This helped spur economic growth and increase tax revenue. 
Although the United States and United Kingdom today have spent heavily on 
the ongoing conflicts in Afghanistan and Iraq, the amounts are much smaller 
relative to GDP than in many past wars. So while an end to those conflicts 
could possibly create some small peace dividend, the reductions are unlikely 
to boost GDP growth significantly. 


Exhibit 33 i -r-v 

The US government debt grew significantly during World War li 



1 To eonsimet this long-term tlm« sories. we us« US gross tedorai debt which includes debt held by the public ss weH as 
mtra-govamment holdings; S>ls methodology diflers from the methodology we use to oonsiruci the medlum-lertn time 
series across 14 countries (mainly that the tong-term lime series includes debt owred to sodel secunty funds, but 
excludes state debt); see Appendix /A; recfinrcerNotesformoredetaiis 


SOURCE: US Treasury Department, McKtnsay Global Irtstilule 
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The UK government has experienced several large 

expansions In public debt since 1692 estimate 

UK net public debt ' 

% of GDP 



SOURCE: HM Treasury; Gregory Clahr (2008). uKpubhcspending.co.uk; Office of Nabonal Stetistes; McKInsey Global 
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POLICY MAK ERvS CAN TAKE STEPS TO PREVENT FUTOR E 
CREDIT BUBBLES 

Our analysis has several implications for policy makers and regulators seeking to 
ease the deleveraging process and enhance future financial market stability, and for 
business executives as they navigate through these turbulent times. 

History shows that policy m^ers can enable healthy deleveraging by supporting 
GDP growth through the process. This will require working through multiple 
channels, such as spurring increases in net exports, productivity growth, and the 
labor supply. Additionally, policy makers need to carefully consider the timing of 
reducing government support of aggregate demand. Many historic examples, 
from the United States in 1938 to Japan in 1997, show the danger of prematurely 
withdrawing fiscal and monetary support of the economy. However, faced with rising 
public debt, many governments face an acutely difficult decision on the precise 
timing of the necessary public spending cuts. 

In addition, the analysis presented in this report supports arguments in favor of at 
least seven measures for enhancing future stability that regulators and policy makers 
should note: 

1 . Policy makers should work toward developing an international system for tracking 
leverage at a granular sector level across countries and over time. Our analysis 
shows that identifiable pockets of leverage grew in several sectors in several 
major economies prior to the crisis. With our heat map, we have taken the first 
step toward developing a system for monitoring this type of leverage buildup in the 
future. But the data available today are limited and not always comparable across 
countries. We believe there would be great value in refining and strengthening this 
framework further. Some policy makers and regulators are already moving in a 
similar direction.^® However, a purely national approach will not suffice, given the 
modern degree of cross-border lending and investment as well as the insights 
gleaned from cross-country comparisons. An international monitoring system 
could be maintained by. say, the Rnancial Stability Board or the International 
Monetary Fund (IMF). These international institutions would work with national 
governments to collect the required data, similar to the IMF’s current role in 
collecting national balance of payments data. This would provide objective, 
international comparisons of debt and leverage essential to flagging future credit 
bubbles. 

2. Bank executives should adjust their internal risk models to reflect leverage in 
sectors of the real economy. The first line of defense against unsustainable levels 
of leverage is bank management. Internal risk models should not only incorporate 
past rates of default on different types of assets but should also be adjusted to 
reflect growing leverage in sectors of the real economy, and ideally within pockets 
of borrowers within sectors. A revised Basel II framework could require banks to 
adjust their interna! risk weights to reflect levels of leverage in the relevant sector 
of the real economy. This would need to be taken forward as part of the industry- 
wide debates on improving risk management, and there are considerable 
challenges to overcome to develop such a system. An international “early warning 
system” of high leva'age (see point 1 above) would provide important guidance to 


35 For example, the 8aik of England-has proposed a set of qualitative and quantitative metrics to 
assess the degree of "exuberance" in different sectors of the economy. See Bank of England, 
“The role of macroprudential policy.” November 2009. Our framework has many conceptual 
similarities but differs in several ways. Including the tracking of consistent metrics across 
countries to enable ccxnparison. 
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bank executives in managing their risks and would give boards more ammunition 
to challenge management about the need to rein in ri^ appetite as leverage in 
specific sectors of the real economy increases. Given the need to measure and 
manage risk at a highly granular level, it would be both necessary and preferable 
for bank management, rather than regulators, to make these decisions, through 
risk management systems that properly reflect risk In the real economy. However, 
the expertise and resources required to maintain such a system at a bank 
management level would be significant. 

3. Macroprudential policy should also reflect leverage in specific sectors of the 
real economy. The analysis in our report supports the current moves toward 
macroprudential policy. Some of the current proposals, such as that by the Bank 
of England, recognize the need to base policy on rising leverage within sectors 
of the real economy. The details of how to execute such a policy based on such 
information have yet to be worked out. It vyrc)uld be impractical and undesirable 
for regulators to intervene at a very micro level of detail. The right balance will 
need to be struck between regulators providing guidar>ceon risks building up 

in the economy and bank management driving the execution of their own risk 
management systems. 

4. Financial regulators should reassess the need for further rapid increases in bank 
capital ratios. This analysis provides strong support for many of the actions 
already taken by regulators— most importantly, the actions to rein in pockets of 
leverage (for example, at US broker dealers and at specific institutions) and in 
raising the quality of capital across the industry through higher Core Tier 1 ratios. 
Our analysis provides little support, however, for some other aspects of the 
current agenda of change; for instance, gross leverage ratios do not appear to 
be a reliable guide to bank capital adequacy. Moreover, we find that the banking 
system has now deleveraged to the point where capital levels are at or above the 
average over the 15 years before the crisis.^ Whether more capital is needed on 
top of what banks have accumulated to date remains unknown.^^ Moreover, the 
likelihood of deleveraging in many mature economies argues for a very measured 
pace to any further increases in bank capital. Further deleveraging of the banks 
will either restrict credit supply to the real economy or raise the cost of credit. 
Either way, it will act as a drag on economic growth at exactly the time that these 
highly leveraged economies face other strong headwinds. 

5. Monetary policy makers should act to prevent pockets of leverage. Central 
bankers note that it is difficult to identify an asset bubble until after the fact. We 
contend it is easier to see rising leverage in pockets of the economy, which very 
frequently point to an asset bubble, whether in real estate, equities, or debt 
instruments. This might imply that central bankers should adjust interest rates 
with an eye toward slowing (ex stimulating) growth in leverage as welt as controlling 
inflation. An alternative would be to restrain asset bubble growth with regulatory 


36 On the basis of the ratio of nsk-weighted assets to Core Tier 1 capital, the leverage of the US 
commercial banks declined from 16.3 in 2007 to 13.3 by the third quarter of 2009. This was 
slightly lower than the 15-year precrisis average of 13.8. 

37 A forthcoming working paper by the McKinsey Risk Practice (Buehler, Samandari, and 
Mazingo, Capital ratios and financial distress: Lessons from the crisis) analyzes the relationship 
between capital ratios and financial distress. It finds that three-quarters of the banks in 
financial distress would have weathered the crisis had their ratio of tangible common equity to 
risk-weighted assets been above 6.5 to 7.5 percent. Requiring a higher ratio than 7.5 percent 
entails sharply higher incremental costs to credit availat^lity and would prevent a diminishing 
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tools, such as margin requirements or restrictions on loan-to-value ratios in 
mortgage lending. 

6 . Tax preferences for debt, and especially for real estate lending, should be 
revisited. Given the disproportionate role of real estate in driving both the 
current crisis and many in the past, policy makers should reconsider the highly 
preferential tax and capital treatment of residential mortgages. Doing so would 
be politically difficult. However, the evidence is clear: real estate absorbs far 
more bank lending than do small and medium-size enterprises and corporations. 
Real estate is prone to speculative bubbles, which have the potential to do 
considerable damage to the broader economy. Therefore, the degree to which 
residential real estate enjoys preferential tax treatment, low capital charges, and 
implicit government subsidies in some countries should be questioned. More 
broadly, the tax Incentives for corporations to issue debt (or disincentives to issue 
equity) might be reconsidered to create a more level playing field between debt 
and equity financing. 

7 . Regulators should also revisit the broader set of incentives for households taking 
on debt. The surge in household debt was not limited to countries with very 
favorable tax treatment of residential real estate debt (for example, the United 
States). Countries without the tax incentives for real estate debt, such as Canada, 
Spain, and South Korea, also experienced steep increases in household leverage. 
Regulators should revisit the ease of access to credit for borrowers. For instance, 
they should consider limiting loan-to-value ratios, especially for less creditworthy 
borrowers. 

Steering companies at a time of deleveraging is also a challenge for business 
executives. The process portends a prolonged period in which credit is less available 
and more costly, altering the viability of some of business models and changing 
the attractiveness of different types of investments. In historic episodes, private 
investment was often quite low for the duration of deleveraging. Today, the household 
sectors of several countries have a high likelihood of deleveraging, if this happens, 
consumption growth will likely be slower than the precrisis trend and spending 
patterns will shift. Business leaders will need flexibility to respond. 


At this writing, the deleveraging process has barely begun. Each week brings news 
of another country straining under the burden of too much debt or impending bank 
losses from over-indebted companies. The bursting of the great global credit bubble 
is not over yet. Yet a challenging set of choices lies ahead. Deleveraging is likely to 
be a significant component of the recovery in many economies, which will dampen 
growth. Nevertheless, by learning lessons from historic experiences of deleveraging, 
today’s policy makers may be better able to steer a course through these challenging 
waters. With thoughtful and brave policy choices, these economies may well 
emerge in a few years’ time in good health— better balanced, more productive, more 
competitive, and back on a path of sustained long-term growth. 
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Appendix A: 
Technical notes 


These technical notes provide more detail on some of the methodologies employed in 
this report. We discuss the foifowing topics in more detail: 

1 , Methodology for assessing sustainability of leverage 

2, Methodology for compiling comparcJsle time series on financial institutions 
leverage 

3, Methodology for compiling time series of debt to GDP 


1. MTTl lODOLOGY tOR ASSKSSING SUSTAINABILVIY 


We have developed a framework to assess the sustainability of leverage for individual 
sectors of the economy. The five components of this framework are the level of 
leverage, growth of debt and leverage, debt service capacity, vulnerability to income 
shocks, and the vulnerability to funding and interest rate shocks (see Exhibit 23 of the 
main section of this report). In this appendix section, we discuss in more detail a how 
we have analyzed these metrics to assess each sector’s likelihood of deleveraging. 

Metrics by sector 

As we mention in the main section of this report, we have taken the first step toward 
developing a system for monitoring this growth of leverage in each sector of the 
economy. But the data available today are limited and not always comparable across 
countries. The metrics below represent trade-offs between fitness for purpose, data 
availability, and comparability across countries. We believe there would be great 
value in refining and strengthening this framework further. 

To assess sustainability of leverage, we have used the following metrics in each 
sector,’ 

A. Household sector 

1 . Absolute level of leverage. We use household debt relative to disposable income 
as our main metric. This metric is preferable to household debt relative to assets, 
which may obscure leverage because of asset appreciation, and to debt relative 
to GDP, which does not take differing househdd income shares into account. 

2. Growth of debt and leverage. We use the change in debt relative to disposable 
income between 2000 and 2008. Rapid growth in leverage can be a proxy for 
declining debt quality due to deteriorating undervwiting standards, and it is one 
indicator of higher potential defaults in the future. Rapid leverage growth can 


1 We use these five metrics as a starling point and make appropriate ad)ustments to our 
assessment to reflect idiosyncratic characteristics of a sector rrot captured in quantitative 
metrics. See section on scoring methodology. 
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also indicate asset booms, which are empirically linked to historical deleveraging 
episodes and crises.^ 

3. Debt service capacity. We use debt interest payments relative to disposable 
income. The ideal metric to use would be a debt service ratio, which includes 
both the interest payments and the principal repayment. However, this metric is 
publicly available only in select countries (e.g., the United States) and therefore 
would not allow for a comparison across countries. 

4. Vulnerability to income shocks. We use debt relative to financial assets to assess 
vulnerability of households in case of an income disruption. The lower the ratio, 
the greater amount of assets relative to debt that can be drawn down to service 
interest payments if a borrower becomes employed. Ideally, we would use debt 
over financial assets, as these are more liquid. However, these data are not 
available across countries. 

5. Vulnerability to funding and interest rate shocks. We use the share of variable- rate 
mortgages as apercentage of total mortgages. Although variable-rate mortgages 
typically lower debt service payments, they also make borrowers more vulnerable 
to interest rate increases. 

Bi. Corporate sector— Excluding commercial real estate subsector 

1 . Level of leverage. We use debt to book equity,^ which we compile using a 
proprietary McKinsey database with financial statements of more than 50,000 
publicly listed companies around the world. This ratio therefore excludes smaller, 
privately owned businesses for whom there is no publicly disclosed data. We have 
corrected for this through a qualitative assessment of the role and vulnerability of 
the small and medium-size enterprise sector in each country. 

2. Growth of leverage. We use the change in the ratio of debt to book equity from 
2000 to 2008. Sharp increases in leverage can be seen as a sign of increasingly 
imprudent borrowing and investment decisions {along with a corresponding 
deterioration of underwriting standards) and can be used as an indicator for 
higher potential nonperforming loans and defaults in the future. 

3. Debt service capacity. We use the commonly used interest coverage ratio, 
defined as EBITA'* over interest payments. A higher ratio indicates better debt- 
service capacity. 

4. Vulnerability to income shocks. We use excess cash relative to total assets, with 
excess cash being defined as cash holdings over and above the cash portion of 
working capital typically required within a particular industry. A large proportion of 
excess cash holdings— a highly liquid asset— can be used to service debt in case 
of an income shock. 

5. Vulnerability to funding and interest rate shocks. We use short-term debt relative 
to total debt. A high proportion of short-term debt might make companies 


2 See Carmen Reinhart and Kenneth Rogoff, This Time Is Different: Eight Centuries of Financial 
Folly, Princeton, NJ: Princeton University Press. 2009. 

3 We estimate that the incorporation of unfunded pension liabilities as a form of debt increases 
the leverage of most corpcwate sect«’s by 10 to 20 percent. These liabilities are particularly 
large in Germany, where they increase leverage by about 40 percent, and the United Kingdom, 
where they increase it by about 30 percent. 

4 Earnings before interest, tax, and amortization. 



654 


McKinscy Global Institute 

Debt and deleveraging; The global credit bubble and. its economic consequen<xs 51 


vulnerable to funding shocks. Companies with longer-term funding can sustain 
higher levels of debt due to reduced rollover risk. 

B2. Corporate Sector-Commercial real estate subsector 

We have made an attempt to split out the commercial real estate (CRE) subsector 
from the overall corporate sector, as the dynamic of CRE-re(ated borrowing differs 
from typical corporate borrowing in its high sensitivity to real estate asset prices. 

The CRE subsector includes public and private real estate investment vehicles (e.g., 
investment partnerships, real estate funds, REITs, and the investment portfolios 
of developers). It does not include bu^nesses related to resd estate, such as 
construction companies or building material supply companies, which are in the non- 
CRE corporate sector of our analysis. Because commercial real estate companies 
are generally private entities, there Is a scarcity of publicly available data, particularly 
data that are comparable across countries. The metrics used here have thus 
been selected based on availability and do not map directly onto our standardized 
framework. A more complete scoring system should incorporate additional factors 
such as loan-to-value ratios as a measure of leverage and debt service coverage 
ratios as a measure of service capacity. In addition, refinancing needs would have 
to be evaluated on a short-term (say, monthly) basis. We have used the following 
metrics: 

1 . Projected rent growth for prime office rentals in major commercial cities. Highly 
negative rent growths indicate challenges for CRE companies because of lower 
income and therefore lower ability to service debt. 

2. Historic total return to direct investment. We compare the returns over 2004-07 
with historic returns to gauge the extent of the CRE asset bubble. High returns on 
face value are good, but they also are a potential indicator fora bubble. If returns 
are particularly high over a prolonged period, it’s worth a second look at the 
fundamentals, Also, if the fundamentals support higher returns, we would expect 
new players to enter the market and drive down returns. 

3. Distressed CRE assets relative to GDP. We use this metric as a proxy for the 
potential magnitude of deleveraging driven by defaults in the CRE subsector. 

4 . Capitaliza tion rates for commercial office buildings in prime central business 
districtareas. Capitalization rates are defined as net operating income relative to 
the market value of the property. We use this metric as a proxy for assessing the 
riskiness of CRE investments. Capitalization rates reflect the yield that investors 
are demanding as compensation for investing in a particular area. The higher the 
capitalization rates, the riskier the investments (as perceived by investors). 

5. CRE debt expiring within five years relative to total debt. A high proportion of debt 
that needs to be refinanced in the shCM-t to medium term might make companies 
vulnerable to funding shocks, particularly in an environment of higher interest 
rates. 
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C. Financial institution sector 

1 . Level of leverage. We use tangible assets relative to tangible common equity.^ This 
metric reflects the quality of capital better than the gross leverage ratio of assets 
to equity and is widely used by banking analysts. 

2. Growth of leverage. We use the variance of tangible assets to tangible common 
equity from a longer-term, 15-year average in order to identify financial institution 
sectors that have elevated levels of leverage. As a second metric, we use medium- 
term (2007 to 2009) growth rates of loans. Sharp increases in financial institutions' 
loan books can be seen as a proxy for declining asset quality (because of likely 
deterioration of underwriting standards). 

3. Debt service capacity. We do not use this metric as it is not meaningful for the 
financial institution sector. 

4. Vulnerability to income shocks. We use liquid assets relative to total assets, with 
liquid assets including cash, deposits, interbank assets, repurchase agreement 
assets, and holdings of bonds of national governments. A higher proportion of 
these liquid assets will help financial institutions pay down debt in the event that 
income is lower than expected. 

6. Vulnerability to funding and interest rate shocks. We use short-term wholesale 
funding relative to assets. A high proportion of short-term wholesale funding 
makes financial institutions more vulnerable to funding shocks— the current 
financial crisis was a prominent example for this. We also use the commonly 
used loans-to-deposits ratio. A lower ratio of loans to deposits means that more 
of the financial institutions’ lending activities are funded by deposits, which are a 
relatively long-term source of funding. 

D. Government sector 

1 . Level of leverage. We use the level of government debt relative to GDP. 

2. Growth of leverage. We use change in government debt relative to GDP between 
2000 and 2008. 

3. Debt service capacity. We use interest payments relative to tax revenue. High 
interest payments relative to tax revenue leave governments with less room for 
debt repayment. 

4. Vulnerability to income shocks. We use net debt relative to GDP, where net 
debt is defined as gross government debt less foreign exchange reserves, 
intra-government ^d central bank holdings of government debt. Net debt 
represents the debt in excess of liquid assets. The higher net debt levels, the more 
challenging it might be for governments to meet short-term funding requirements. 


5 Intangible assets include goodwill, deferred tax assets, and other items such as certain 
servicing rights and software expenses that accounting rules permit banks to capitalize 
and hold on their balance sheet as assets. Tangible assets and tangible common equity are 
calculated by deducting the value of these intangibles from total assets and total common 
equity respectively. 
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5. Vulnerability to funding and interest rate shocks. We use the foreign-owned share 
of total government debt. Historically, there has been a tendency of creditors 
reluctant to continue funding foreign debt in case of crisis.® 

Scoring methodology 

Given that multiple noneconomic factors will determine the trajectory and extent of a 
sector's deleveraging, the assessment that we make with the heat map is necessarily 
probabilistic in nature. We thus use the above framework as a basis to systematically 
assess the likelihood of deleveraging in a particular sector. We do this with a relatively 
short-term focus, i.e., our assessment should be read in the context of sectors 
starting deleveraging within one to two years. 

Assessing the likelihood of deleveraging with exjr suggested framework involves an 
iterative evaluation of five quantitative metrics along with qualitative insights derived 
from expert sources. For a particular sector, each quantitative metric is evaluated 
against the median level of that metric for the ten mature economies in our sample 
and (where relevant) its deviation from historical norms. The two primary metrics 
are the level of leverage and the growth of leverage. A high score on one or both 
of these metrics warrants the rating of “higher likelihood of deleveraging" unless 
remaining metrics are exceptionally low (indicating mitigating factors that make high 
leverage sustainable). The converse applies for “tower likelihood of deleveraging" 
ratings. Ratings are then cross-checked with insights from expert sources (such 
as International Monetary Fund country reports), and adjustments are applied as 
necessary if there are important but idiosyncratic characteristics of a sector not 
captured by the quantitative metrics. 

In the following, we provide more detail on how the above scoring methodology was 
applied to the individual sectors. Our ratings are color-coded: red indicates high 
likelihood of deleveraging; yellow indicates moderate likelihood; green indicates low. 
We also provide more details on assessments that we feel require further clarification. 
The full assessment can be found in the main section of this report (and in Exhibit 24 
of the main section of this report). 

A. Household sector 

The primary metrics for households are the ratio of debt to disposable income and 
its growth. All sectors with debt-to-disposable income ratios above the median and 
double-digit leverage growth are rated “higher likelihood of deleveraging," with debt 
service ratios considered as a secondary measure. Switzerland’s deleveraging risk 
is reduced to “moderate likelihood of deleveraging” because other factors (e.g., 
funding and liquidity) point to a particularly strong ability by Swiss households to 
weather shocks. 

Bi. Corporate sector— Excluding commercial real estate subsector 

The primary metric considered is debt to book equity. Here we see a clustering 
around a moderate range, with the Spanish sector as the clear outlier. Spain's 
corporate sector overall has a markedly higher leverage ratio (measured as debt to 
book equity) than that in other countries and it has increased significantly since 2000. 
However, this aggregate figure includes some very highly leveraged construction 
companies. It may also reflect the industry mix in Spain, which has more large, global 
companies in industries that typically are more highly leveraged. We therefore split 


6 In the 1997 Asian financial crisis and the 1998 Russian crisis, bank lending was also the most 
volatile type of capital flow. See Martin N. Bally, Diana Fatr^l, and Susan Lund, "The color of 
hot money," Foreign Affairs. March/April 2000. 
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our assessment into red for the construction and real estate- related companies and 
green for the remainder. 

B 2 . Corporate Sector-Commercial real estate subsector 

Total returns that are higher than historic total returns provide an indictor of a potential 
real estate bubble. Forecast rental growth or declines provide insight into the ability 
of the sector to service its debts. Countries with high total returns and large forecast 
rental declines are considered “at risk.” These "at risk" countries are then run through 
the filters of the troubled asset ratio (which indicates that there is a material adverse 
impact on sector health) and capitalization rates (which approximate investors’ 
views on risk premia), and they are evaluated for refinancing risk. "At risk" sectors 
that rank poorly on two or more of these criteria are scored as “higher likelihood of 
deleveraging." 

C. Financial institution sector 

Given the structural differences in the balance sheets of financial sectors, leverage 
is evaluated primarily against IS-year historical averages rather than against a peer 
median. Asset growth (specifically bank lending), a second primary risk factor, is used 
as a proxy for the deterioration of asset quality on balance sheets. The data show that 
financial institutions’ leverage has already fallen to the averages that prevailed for 15 
years before the crisis in most countries. 

The financial sectros in all countries face a moderate likelihood of further 
deleveraging. The reasons differ by country. For some, such as the United Kingdom, 
high reliance on short-term wholesale funding may prompt further deleveraging. 

In other countries, such as the United States, deteriorating commercial real estate 
assets will force some banks to raise more capital or reduce lending. And banks in all 
countries could be affected by regulatory changes that increase capital ratios. 

For Spain's financial sector, we recognize a marked divergence in the position of the 
larger banks compared with the smaller regional ones. The deflating Spanish real 
estate bubble is likely to affect most heavily the small and medium-sized savings 
banks (the cajas), which have a larger proportion of their balance sheets exposed 
to domestic real estate and which have experienced signficantly higher rates of 
nonperforming loans than larger banks. Large Spanish banks such as Santander 
and BBVA are not in a materially different position than other global banks, given the 
international diversity of their assets and their strong capital ratios. We therefore rate 
the Spanish financial sector in the heat map as yellow for the larger banks, but red for 
the smaller banks, which have a higher likelihood of deleveraging going forward. We 
also recognize that given widespread capital raising by the banks after the second 
quarter of 2009, the financial institutions sector might now be further down the path 
of deleveraging; 

D. Government sector 

Debt to GDP is the primary metric of interest: all countries with levels above peer 
medians (and in excess of 100 percent of GDP) are deemed to be at risk (i.e., Italy 
and Japan). As discussed in the main section of this report, developed economy 
governments appear very unlikely to deleverage anytime soon. With the exception 
of Japan, governments in the mature economies entered the crisis with stable debt 
burdens and declining debt service payments. And government debt-to-GDP ratios 
in the affected economies are projected to rise in coming years due to spending 
in response to the financial crisis and recession. Although we characterize the 
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governments of Japan and Italy as “at risk" of delev^aging, we don’t see either of 
them as having a "high likelihood of deleveraging” (red) in the next few years, for 
different reasons: Japan’s high government debt is offset by high levels of financial 
assets and is amply funded by domestic household savings; Italy’s debt levels are 
mitigated by its strong debt service capacity. In the lortger term, however, aging 
populations may make it harder for some governments (especially Japan and Italy) to 
sustain their debt levels. 

2.MI: I HODOLOCA FOU CO;\)PH.fNTiCOMFAUABLE'rf \IFSf RIFS 
ON FiNANClAI. INSTITUTIONS I.F.VERAGE 

We have chosen to compile the time series used to compare financial institutions 
leverage across countries from 1 990 onward. Focusing on the period since 1 990 
provides both theoretical and practical benefits; this period marks the takeoff of 
globalized financial markets, a modern era of centra banks and formal banking 
regulation. It also offers a wider range of comprehensive data across countries. For 
completeness, we have included a lorig-term time series of US bank leverage ratios in 
Exhibit A.1. 


Exhibit A .1 

Evolution of leverage in the US banking sector 


Commefcial banks 

Leverage of the US banking sector. 1840-200902 — — Total financial system' 

Total Assets/Total Equity 



1 Aggregate leverage of banks, finance companies. 90vemnien|.«[>onsored entities, and pools of securitized assets. 


SOURCE: Adapted from A. Berger. R. Herring, and O. Szepo. “The rde of capital in finandat insWulions.* t99S. 


We adopt a “bottom-up” approach to develop our time series data on levels of 
financial sector leverage in each country. This approach involves the creation of 
a ‘‘sectoral” balance sheet for each country through the aggregation of balance 
sheet items from individual institutions as reported in their financial statements and 
regulatory filings. This provides us with a detailed breakdown of the components of 
assets and capital, which allows us to develop a picture of leverage across multiple 
metrics (specifically assets to equity, tangible assets to tangible common equity, and 
risk- weighted assets to Tier 1 capital). The approach also allows us to conduct a more 
detailed analysis of the drivers of changing leverage and, where necessary, to make 
appropriate accounting adjustments to ensure that data are comparable across 
countries. 

Data for our leverage calculations are drawn from multiple sources. Whenever 
possible, we draw on local databases that provide balance sheet information for all 
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financial institutions within a particular country. For example, in the United States, 
we use SNL Financial, which aggregates data from financial and regulatory filings 
of all banks, thrifts, broker dealers, and finance companies. In the case of Canada 
and India, similar detailed data are available via online repositories held by national 
financial regulators. 

Where comprehensive local databases do not exist at the level of detail required 
for our leverage calculations, we identify a list of the major publicly listed financial 
institutions that constitute the majority the banking sector assets (in most of the 
countries cover by this study, the top 20 institutions cover about 70 percent of 
banking assets). Financial statements of these institutions are then sourced from 
private databases such as Bloomberg, Compustat and Thomson Reuters and are 
then aggregated into a proxy for the national financial sector balance sheet. The 
results of our leverage calculations are then cross-checked against broad sectoral 
measures derived from regulatory sources to ensure a consistency in trends. 

Germany and Italy are the two countries for which our bottom-up methodology 
does not apply. This is because of the relatively low levels of concentration in these 
two banking sectors, where the significant assets are held by large numbers of 
small privately owned savings banks, credit cooperatives, and mutual banks (the 
Sparkassen in Germany and the Banche Popolari and Banche di Credito Coopertivo 
in Italy) for which detailed bottom-up data are not available. In this case, we use as 
our baseline gross leverage numbers that we calculate from aggregate sectoral data 
available via the European Central Bank. Figures for tangible common equity and Tier 
1 Capital are then calculated using estimates of the ratio of these numbers to total 
equity. These ratios are derived via a sampling of publicly listed banks and input from 
internal experts. 

Accurate cross-border comparisons of bank leverage are notoriously difficult 
because of differences in national accounting rules. Broadly speaking, European 
banks filings are made in accordance with International Financial Reporting 
Standards (IFRS), while the United States and other countries use Generally 
Accepted Accounting Principles (GAAP) or equivalent systems. For large financial 
institutions, balance sheets reported under IFRS tend to be significantly larger than if 
they were reported under GAAP. This variance is driven by the different provisions of 
IFRS and GAAP for such reporting items as derivative positions, reverse repurchase 
agreements/borrowed securities, and brokerage and securities-related receivables, 
in an extreme case, leverage ratios under IFRS can be more than double their 
equivalents that are calculated under GAAP. 

We have developed a methodology for adjusting sectoral data for countries in our 
sample into a common GAAP basis. We focus on correcting for the differences in 
reported derivative positions, which can account for 90 percent of the variance 
in balance sheet size across the two accounting methods. For each European 
country in our study, we selected two to three of the largest financial institutions 
and conducted a deep dive into their full financial statements and regulatory filings, 
which yielded a detailed translation of their 2007-08 derivative assets into GAAP- 
equivalent terms. We then interviewed a series of experts in each of these countries 
to determine the percentage of derivative trading that is concentrated by the selected 
large financial institutions (generally in the range of 80-90 percent). We used these 
estimates to “gross up" the derivatives adjustments that we had calculated for the 
large banks to larger adjustment that could be applied to the entire financial sector 
(i.e., to account for derivative assets held by smaller banks). To translate these 
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adjustments back in time for earlier periods, we created an index based on global 
over-the-counter derivative volumes (as reported by the Bank for International 
Settlements) with 2008 set as the base ye^. The sector-wide derivative adjustments 
for years prior to 2008 were calculated by multiplying the dollar adjustment for 2008 
to the corresponding value of the volume-based index for a particular year. We tested 
this methodology against a sample of manually reconciled bank financials from earlier 
years and found that it was accurate enough for our purposes. 

A final note is warranted for the leverage ratios that we have presented for the 
United States. The US financial system is unique in the high levels of specialization 
among its financial intermediaries. In addition to commercial banks, important 
piayers in the financial system include large brewer-dealers, finance companies, 
government-sponsored enterprises (GSEs), and securitization markets. Focusing 
purely on banking institutions would thus present a misleading picture of financial 
leverage. As a result, we have included in our calculations a leverage ratio for the 
“US financial system” that is distinct from the ratio for the “US banking system.” 

We generate this number by summing up the assets and equity of all financial 
intermediaries; the commercial banks, savings institutions, credit unions, broker 
dealers, and finance companies. To control for the outsized share of securitization 
in the US financial system, we have also added the aggregate assets of issuers of 
asset-backed securities as reported by the Federal Reserve's flow of funds. While not 
technically on the balance sheets of financial institutions, these assets are included 
on the assumption that many, if not all of them, bore some form of guarantee by their 
originators, 


3. METKODOUOGY lOR COMfILTNC MM BS Ob' iJlvBT 10 GDI* 
To construct time series of sector level debt relative to GDP, we draw extensively on 
national balance sheet statistics published by central banks (flow of funds). Following 
the methodology of the Federal Reserve in the United States, we count as debt those 
instruments that constitute direct credit market borrowing. This includes all bond 
market borrowing, including commercial paper, and all loans regardless of lender. We 
exclude all equity-type funds (e.g.. mutual fund shares, beneficiary certificates), 

To define the entities included in each sector, we have followed the standard followed 
by most central banks, SNA 93. The household sector includes households, 
nonprofit institutions serving households, and private unincorporated businesses, 
such as sole proprietorships. In the case of Canada, this category also includes 
nonfinancial non-corporate business. 

The nonfinancial business sector includes all companies regardless of whether they 
are publicly or privately held. This category also Includes so called quasi-corporations 
such as partnerships (e.g., law firms) as well as state-owned enterprises. 

The government sector includes debt raised by central, local, and provincial/state 
governments. Debt is presented on an unconsolidated basis in most cases and 
includes intra-government debt holdings. There exists some discrepancy in how 
countries report social security fund holdings, which can make a materia! difference 
in the level of debt. For instance, US government debt holdings in the Social Security 
Trust Fund are excluded from national balance sheet statistics: if included , they would 
raise total government debt outstanding by more than 50 percent. In contrast, Japan 
reports its full holdings of government debt in the social security trust fund. 
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The financial sector includes a broad range of financial institutions. Both central 
banks and all other deposit-taking banks are included in this category. In addition, 
this category includes many non-deposit-taking institutions such as broker-dealers, 
finance companies, public financial agencies (e.g., Fannie Mae), and financial 
auxiliaries such as stock exchanges. We make a significant adjustment to the 
officially reported figures by removing asset-backed securities from debt figures. 

This is because the underlying loan collateral is counted in the relevant sector and 
the inclusion of asset-backed securities would result in the double-counting of debt. 
Where these data are unavailable from the central bank, we draw on a combination 
of data from the European securitization forum and Dealogic to create our own 
estimates of outstanding asset-backed securities. 

For countries such as the United Kingdom, which play a role as financial and business 
hubs, the methodology of establishing the domicile of a business is an important 
determinant of the level of aggregate debt. Central banks follow balance of payments 
methodology in compiling national balance sheet accounts, and every business with 
significant operations in the host country will be counted as local by the central bank. 
For instance, the UK subsidiary of an American company will be counted as a UK 
company in the national balance sheet accounts. 

In the case of the UK financial sector, which functions as a global financial hub, we 
present two versions of its outstanding debt figures— an unadjusted figure and a 
figure adjusted for Its offshore banking activities (Exhibit A.2). As a result of its role as 
a foreign banking hub, the United Kingdom has significant foreign banking assets and 
liabilities. Given that some foreign liabilities fund local domestic activities, it would be 
inappropriate to exclude these liabilities from total financial sector debt. Instead, we 
adjust financial sector debt by multiplying it by the share of financial sector assets that 
are local rather than foreign in nature. This removes some of the financial sector debt 
that has no bearing on the aggregate performance of the UK economy, such as the 
London offices of German banks purchasing US assets abroad. However, in some 
measures this adjustment also goes too far; also excluded are local funds raised by 
British banks to lend to non-UK borrowers. If these banks run into financial trouble. 


Exhibit A.2 

Even after removing foreign lending by UK banks, UK debt / GDP 
remains higher than every country’s except Japan (382 percent) 


■SISb 


UK financial sector' assets, 2008, 
% of GDP (Share of total) 

739 



Finartciaf sector 
excl. pension hjnds 



1 1n national accounting m^hocfologjr, all banks with domestic business are classified as domestic irrespective of parent 
company ownership e.g. Deutsche Bank London subadiary (Deutsche Bank A.G.). 

2 Some figures do not sum due to roundng. 


SOURCE: McKinsey Global Institute 
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the responsibility may lie on the shoulders of the British government to backstop 
these financial institutions irrespective of the ultimate location of their loans. 

An adjustment similar to the one for the UK financial sector debt would be required 
for the UK nonfinancial business debt to reflect the UK’s position as domicile of large 
international corporations’ headquarters, which are taking on debt to fund operations 
outside the UK (e.g., BP, Rio Tinto, and SABMiller). Unfortunately, reliable data to 
adjust for this position are currently not publicly available. However, a data point 
that can be used for a rough triangulation for debt funding domestic nonfinancial 
business operations is the GBP £475 billions (as of 2008) of Sterling lending to UK 
nonfinancial corporations, which represents roughly 33 percent of UK GDP. This 
figure is significantly lower than the 114 percent of total UK nonfinancial corporations 
debt relative to GDP and by definition neglects foreign -denominated debt, but gives a 
lower bound for the UK corporate sector debt. 

We have constructed our estimates of debt for Brazil, China, India, and Russia from 
a variety of sources. These sources include central bank estimates of bank loan 
composition, estimates of outstanding bonds and external loans from the Bank 
for International Settlements, and estimates of domestic private credit from the 
International Monetary Fund’s international Financial Statistics. While these estimates 
are by no means comprehensive, they capture the debt through the major channels 
of credit allocation. 

Finally, in presenting these figures, we have normalized them by GDP. We have 
followed the methodology of the Bureau of Economic Analysis in the United States 
by annualizing seasonally adjusted quarterly GDP figures. When comparing our 
quarterly estimates with annual estimates, this may result in small differences in 
aggregate debt to GDP, particularly at the end of 2008 where GDP fell in many 
countries during the fourth quarter. We present below our data on debt to GDP by 
country for our sample (see Exhibits A.3 to A.i 6). 


Exhibit A.3 

US borrowing relative to GDP accelerated after 2000, 
reaching 296 percent in the second quarter of 2009 
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US debt' by sector, 2 1952-Q2 2009 CAGR> Change 
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1 1ncludes all Instmments that constitute direct credit market borttiwsig (includes al bond market borrowing and commercial 
paper): excludes asset-backed securities to av^doutriecounlirtgcrf the underlying ban. 

2 Some figures do not sum due to rounding. 

3 Compound annual growth rate. 


SOURCE: Federal Reserve Flow of Funds; Md<insey Gkbal bslitute 
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Exhibit A.4 

Canada’s debt growth has been moderate compared 
with other major developed markets 
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Canada debt' by sector, 1990*02 2009 CAGR^ 
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1 Includes all instruments that contiilule direct credit nrtarket borrowing (includes alt bond market borrowing and commercial 
paper); excludes asset-backed securities to avoid double counting of (he underlying loan. 

2 Compound annual growth rate. 


SOURCE; Haver Analytics: McKinsey Global Institute 


Exhibit A.5 

UK borrowing grew to 466 percent of GDP, driven 
by growth of the financial sector 
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UK debt' by sector, M987-Q2 2009 
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1 Includes all instruments that constitute direct credit market borrowing (includes all bond market borrowing and commercial 
paper); excludes asset-backed securities to avoid double counUng of the underlying loan. 

2 Some figures do not sum due to rounding. 

3 Compound annual growth rate. 


SOURCE: Haver Analytics; McKinsey Glob^ Institute 
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Exhibit A.6 

Japan’s debt outstanding has stabilized overall, with 
government debt displacing falling private sector debt 
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Japan debt' by sector, ^ 1980-02 2009 
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paper); excludes asset-backed secuhties to avoid double counting of the undetlying loan. 

2 Some figures do not sum due to raurtdtng. 

3 Compound annual growth rate. 

SOURCE; Haver Analytics: McKinsey Global Institute 


Exhibit A .7 

Germany’s debt growth took off after reunification 
but stabilized after 2000 

Germany debt' by sector, ‘ 1991-02 2009 
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Exhibit A.8 

France experienced an acceleration in borrowing 
after 2000, reaching 323 percent of GDP in Q2 2009 
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France debt' by sector, M994-02 2009 

% of GDP 
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paper); exdudes asset-backed securities to avoid double counting of the underlying loan. 

2 Some figures do not sum due to rounding. 

3 Compound annual growth rate. 


SOURCE; Haver An^ytics; McKinsey Global Institute 


Exhibit A .9 

Italy’s government debt accounts for a substantial 
part of its overall borrowing 

Italy debt' by sector 1995-Q2 2009 
% of GDP 
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Exhibit A.10 

Spain's debt has grown rapidly since 2000 in spite 
of significant government debt reduction 
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Spain debt’ by sector, 1980-Q2 2009 
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Exhibit A.ii 

Borrowing in South Korea has grown strongly, driven 
by financial and nonfinancial corporations 
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South Korea debt’ by sector’, 1975-02 2009 
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Switzerland’s household sector is among the most 
highly leveraged worldwide 


Switzerland debt’ by sector, * 1999-2007 
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Exhibit A.13 mm 
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China’s debt market is still immature, with a relatively low o Nominsnciai business 
level of borrowing, particularly in the household sector ■ Households 
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India’s nascent debt market has historically been 
dominated by government debt 
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Russia’s debt markets are the smallest of the 
emerging markets 
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Exhibit A.i6 

Brazil’s debt market is dominated by its large 
government debt 
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Appendix B; 

Historic episodes of deleveraging 


This appendix presents more detail on historic deleveraging episodes. We will 
discuss; 

A. The methodology employed to analyze historic episodes of deleveraging and the 
list of episodes identified. 

B. A detailed discussion of seven case studies of deleveraging that cover most of our 
four deleveraging archetypes: the United States 1929-43, the United Kingdom 
1947-80, Finland 1991-98, Malaysia 1998-2008, Mexico 1982-92, Argentina 
2002-08, and Spain 1976-80. 

C. A discussion of deleveraging episodes that did not follow a financial crisis, 

A.MKTIlOOOLOGYFORANALYZINfWilSrORICKPISODES 
OF DELEVERAGlNt; 

We have built a detailed database of debt across 50 countries’ since 1950 to identify 
episodes in which economies went through a phase of deleveraging. We augmented 
this with additional case studies from the United States during and after the Great 
Depression (1929-43). These long-term time series were built using two key sources: 
International Monetary Fund (IMF) data series on bank credit (including domestic 
bank lending, but lacking any data on capital markets and foreign credit) as well 
as McKinsey Global Institute proprietary data on private debt securities (i.e., ABS, 
corporate bonds, bonds issued by financial institutions) and government bonds. We 
split the debt into private and public sector debt. 

Definition of “deleveraging” 

We consider only “significant” episodes of deleveraging in our analysis, defined 
either as an episode in which the ratio of total debt to GDP declined for at least three 
consecutive years and fell by 10 percent or more or an episode in which the total 
stock of nominal credit in the economy declined by 10 percent or more. Doing so, we 
identified 45 episodes of deleveraging: in 31 cases, both private and public sector 
debt-to-GDP ratios declined: in nine cases, only the private sector debt-to-GDP ratio 
declined (while the public sector either had an increasing or stable debt-to-GDP 
ratio); in five cases, only the public sector debt-to-GDP ratio declined (Exhibit B.1). 

We also identified 32 episodes (e.g., the United States in 1997-2001) in which the 
public sector deleveraged but the total economy did not deleverage because private 
sector debt increased. And we found two episodes (Japan 1997-2008 and Hungary 
1 987-1 996) in which the private sector deleveraged, but the total economy did not 
deleverage because of an increase in government debt to GDP. 


1 Countries inctuded in the database are; Argentina. Austria, Belgium, Bdivia, Brazil, Bulgaria, 
Cambodia, Canada. Chile, Colombia, Costa Rica. Croatia. Denmark. Ecuador, Egypt, Estonia, 
Finland, France, Germany, Greece, Hungary, indortesia, Ireland, Italy, Japan, Lithuania, 
Luxembourg, Malaysia, Mexico. Netherlartds, Nicaragua. Nigeria. Paraguay. Philippines, 
Poland, Portugal, Romania, Russia. Slovenia. South Africa, South Korea, Spain, Sweden, 
Switzerland, Thailand, Turkey, Ukraine, the United States, United Kingdom, and Uruguay. 
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Exhibit B.l 

Historic deleveraging episodes 



1 The 2S other public sector only deleveraging episodes vtete: Ausiha 87-92, Austria 95-06, Bulgaria 02-08, Costa Rica 04-08. 
Croatia 05-08, Ecuador 75-64, Esiorua 04-07. Firrland 68-74. Finland 01-08. France 86-91. Greece 00-08, Indonesia 87-92, 
irelarrd 94-06. South Korea 88-94, Malaysia 91-97, Netherlands 72-77, Netherlands 96-02, Portugal 65-71, Portugal 94-00, 
Russia 02-08, South Africa 04-07, Spain 96-07. United Kingdom 98-01 , United Kingdom 87-90. United Stales 49-74 . 
SOURCE: InternaSonat Monetary Fund; McKinsey Globat Institute 


Archetypes of deleveraging 

We then identified common characteristics of the 45 deleveraging episodes and 
classified them into four archetypes of deleveraging, using the following sequential 
classification rules: 


1 . Any deleveraging episode that was recognized by Federico Sturzenegger and 
Jeromin Zettelmeyer in their book. Debt Defaults and Lessons from a Decade of 
Crises, as a period of significant default wasciassified under the “massive default” 
archetype (seven episodes).^ 

2. Any deleveraging episode that was not already classified as a “massive default" 
and in which the economy experienced rapid (and off-trend) productivity and 
real GDP growth was classified under the “growing out of debt” archetype. We 
defined off- trend GDP growth as episodes in which the compound annual growth 
rate of GDP during the episode was feast 100 percent higher than in the ten years 
before the crisis, or the longest time series available (three episodes), 

3. Any deleveraging episode that was not already classified as “massive default” 
or “growing out of debt,” and in which the inflation rate during the episode was 
on average at least 10 percent in mature economies or 20 percent in emerging 
markets, was classified under the “high inflation" archetype (12 episodes). 

4. in the 23 remaining episodes, debt growth was slower than GDP growth or the 
nominal stock of debt declined. We classified these as "belt-tightening.” 

We then cross-referenced the 45 d^everaging episodes with the set of financial 

crises documented by economists Carmen Reinhart and Ken Rogoff.^ We found that 

32 of the 45 deleveraging episodes followed a financial crisis. Of the 13 that were not 


2 Federico Sturzenegger and Jeroirtin Zettelmeyer, Debt Defaults and Lessons from a Decade of 
Crises, Cambridge, MA: The MIT Press. 2007. 

3 Carmen Reinhardt ^d Kenneth Rogoff, This Timels Different: Eight Centuries of Financial 
Folly, Princeton, NJ: Princeton University Press. 2009. 
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after a financial crisis, seven episodes originated from government policy choices to 
reduce debt or slow down debt growth (e.g., Bdgium 1997-2004 due to joining the 
euro monetary union); four episodes were due to high inflation (e.g., Italy 1975 - 81 ); 
and two were due to off-trend GDP growth (Egypt 1975-79 because of a war and 
Nigeria 2001-05 during an oil boom). We discuss these episodes in more detail in 
section C of this appendix. 

Severity and impact of deleveraging 

To better understand how deleveraging might play out in the future, we focused on 
the 32 deleveraging episodes that followed a financial crisis. Exhibit B.2 summarizes 
the duration'* of the deleveraging episodes by archetype, as well as the extent of 
deleveraging in terms of the relative and absolute decrease of total debt to GDP. 


Exhibit B .2 

Duration and extent of deleveraging following a financial crisis 




Number of 

Duration' 

Extent of deleveraging 
Debt / OJP charrge 

Debt CAGR* 

Trend vs. 


Archetype 

episodes 

years 

% 

PP 

Episode’ 

0 

“Belt-tightening” 

16 

6-7 

-29 

-40 

21 vs. 2 



Median 

5 

-24 

-34 

21 vs, 3 

0 

“High inflation” 

8 


•53 

-93 

50 vs. 46 



Median 

8 

-62 

'34 

36 vs, 27 

0 

“Massive default” 

7 

6 

-36 

-46 

41 vs. 10 



Median 

* 

•55 

-72 

28 vs. 9 

0 

“Growing out of 
debt" 

1 

6 

•25 

-44 

Ovs. 12 









Total’ 

32 

6-7 

.37 

•54 PP 

32 vs. 14 

Duration is defined as ine period during which debl/QDP levels decrease. 


2Two outliers have been removed from the averages: Turttey 87-03, Poland 67-96. 

3 Historic trend defined as the 10 years or longest lime series available before the start of the deleveraging episode. 

4 Compound annual gmwih rate. 

Note: Averages remain similar when indurfirtg episodes of deleveragiog not Irtduced by a financial cri^. 

SOURCE; international Monetary Fund; McKinsey Global institute 


The belt-tightening episodes, constituting the most common archetype, last on 
average six to seven years. The median decline in debt to GDP is 25 percent. The 
growth rate of credit stows to just 2 percent per year, compared with 21 percent 
annual growth in the years leading up to the crisis. 

The annua! real GDP growth during the deleveraging episodes of each archetype can 
be found in Exhibit 29 of the main section of this report. A sharp reduction in credit 
growth has been associated with declining real GDP in the first two to three years of 
deleveraging. Interestingly, we find that d^everaging typically begins about two years 
after the start of a financial crisis and ecorKimic recession— just where the United 
States and Europe are as we write this report. In every episode we examined, GDP 
growth declined in the early years of the process but then rebounded strongly and 
grew for the next four to five years while deleveraging continued. In the belt-tightening 
episodes, credit growth also resumed in the later yearc, although more slowly than 
GDP, allowing for further deleveragir^. 

Tables 2.1 to 2.4 list the deleveraging episodes identified in our analysis. 
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4 Duration is defined as the period during which debt-to-GDP levels decrease. 
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Table 2.1 - Historic deleveraging episodes, “belt-tightening” archetype 


Deleveraging 

period Total debt/GDP 


Absolute change, 


Country 

Start 

End 

Financial 

crisis 

Start, % 

End, % 

Retative 
change, % 

percentage points 
of GDP 

Bolivia 

1998 

2(X)8 

yes 

68 

34 

-50 

-34 

Costa Rica 

1965 

1969 

yes 

32 

26 

-18 

■6 

Denmark 

1989 

1997 

yes 

234 

214 

-10 

-20 

Ecuador 

1984 

1989 

yes 

24 

12 

-48 

-12 

Ecuador 

2000 

2003 

yes 

82 

35 

-57 

•47 

Finland 

1991 

1998 

yes 

108 

74 

-32 

-35 

S. Korea 

1998 

2000 

yes 

265 

234 

-12 

-31 

S. Korea 

1985 

1988 

yes 

173 

138 

-20 

-35 

Malaysia 

1998 

2008 

yes 

272 

229 

-16 

-43 

Paraguay 

1997 

2004 

yes 

32 

18 

-42 

-14 

Philippines 

2003 

2007 

yes 

128 

93 

-27 

-35 

South Africa 

1988 

1997 

yes 

181 

129 

•29 

-52 

Sweden 

1993 

2000 

yes 

193 

176 

-10 

-17 

Thailand 

1997 

2000 

yes 

196 

163 

-16 

-33 

UK 

1947 

1980 

yes 

286 

110 

•62 

-176 

US 

1933 

1937 

yes 

258 

171 

-34 

■87 

Belgium 

1997 

2004 

no 

150 

98 

-34 

■52 

Canada 

1998 

2005 

no 

242 

217 

-10 

-25 

Chile 

2002 

2006 

no 

135 

102 

-25 

-33 

Egypt 

2002 

2007 

no 

91 

78 

-14 

-13 

Ireland 

1988 

1994 

no 

183 

145 

-21 

-38 

Nigeria 

2001 

2005 

no 

49 

30 

-38 

•19 

Switzerland 

1969 

1974 

no 

135 

101 

-25 

-34 


Source: International Monetary Fund; C. Reinhart and K. Rogoff, This Time Is Different: Bight Centuries of 
Financial Folly. McKinsey Global Institute 


Table 2.2 - Historic deleveraging episodes, “high inflation” archetype 


Deleveraging 

period Total debt/GDP 

Absolute change. 


Country 

Start 

End 

Financial 

crisis 

Start. % 

End, % 

Relative 
change, % 

percentage points 
of GDP 

Chile 

1984 

1991 

^s 

132 

86 

-35 

-46 

Costa Rica 

1987 

1995 

yes 

41 

19 

-55 

-22 

Greece 

1989 

1998 

yes 

80 

62 

-22 

-18 

Poland 

1987 

1995 

yes 

1211 

51 

-96 

-1160 

Romania 

1990 

2000 

yes 

351 

17 

-95 

-334 

Spain 

1976 

1980 

yes 

120 

106 

-12 

-14 

Ukraine 

1993 

1996 

yes 

31 

9 

•70 

-22 

Uruguay 

1984 

1994 

yes 

230 

38 

-84 

-192 

Italy 

1975 

1981 

no 

240 

181 

-25 

-59 

Nigeria 

1986 

1991 

no 

43 

18 

-58 

-25 

Paraguay 

1983 

1987 

no 

19 

13 

-31 

-6 

Portugal 

1983 

1990 

no 

106 

70 

-34 

-36 


Source: International Monetary Fund; G. Reinhart and K. Rogoff, This Time Is Different: Eight Centuries of 
Financial Folly, McKinsey GJoImI Institute 
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Table 2.3 - Historic deleveraging episodes, “massive default” archetype 


Country 

Deleveraging 

period 


Total debt/GDP 

Relative 
change, % 

Absolute change, 
percentage points 
of GDP 

Start 

End 

Financial 

crisis 

Start, % 

End,% 

Argentina 

2002 

2008 

yes 

181 

64 

-65 

117 

Indonesia 

2000 

2008 

yes 

97 

55 

-43 

-42 

Mexico 

1982 

1992 

yes 

383 

65 

-83 

-318 

Russia 

1997 

2001 

yes 

86 

39 

-55 

-47 

Turkey 

1987 

2003 


25371 

92 

-100 

-25279 

US 

1929 

1933 

yes 

160 

258 

61 

98 

Uruguay 

2002 

2005 

yes 

136 

66 

-53 

-71 


Source: International Monetary Fund; C. Reinhart and K. Rogoft, This Time Is Different: Eight Centuries of 
Financial Folly. McKtnsey Global Institute 


Table 2.4 - Historic deleveraging episodes, "growing out of debt” archetype 


Deleveraging 

period Total debt/GDP 


Country 

Start 

End 

Financial 

crisis 

Start. % 

End.% 

Relative 
change, % 

Absolute change, 
percentage points 
ofGDP 

US 

1938 

1943 

yes 

180 

136 

■25 

-44 

Egypt 

1975 

1979 

no 

46 

40 

■14 

-6 

Nigeria 

1968 

1971 

no 

15 

8 

-48 

-7 


Source; International Monetary Fund: C. Reinhart and K. Rogoff, This Time Is Different: Eight Centuries of 
Financial Folly, MoKinsey Global Institute 

K, A Di:TAn.,ia> j >iSCiissiON or sr.y r.N c asc s i udi vs or 

DEI EVERAGING 

In the following, we discuss in detail seven historic episodes of deleveraging; 

1 . The US Great Depression. 1929-43 

2. United Kingdom, 1947-80 

3. Finland, 1991-98 

4. Malaysia, 1998-2008 

5. Mexico, 1982-92 

6. Argentina, 2002-08 

7. Spain, 1976-80 

1. The US Great Depression, 1929-43 

The Great Depression was the most severe financial crisis in modern times, resulting 
in a deleveraging process that stretched over more than a decade and fit three 
different archetypes— a phase of defaults, followed by belt-tightening, and eventually 
a wartime economic boom that caused the economy to grow out of debt. 
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The first phase of deleveraging from 1929 to 1933 was a rare instance in which 
the nominal stock of debt declined.® Total debt fell by $20 billion to $145 billion as 
households and businesses defatted on their loans. However, GDP fell much faster, 
causing the nation’s ratio of total debt to nominal GDP to rise from 160 percent to 
258 percent. The US Federal Reserve’s contractionary monetary policies of the time 
triggered severe deflation, which turned a postcrisis recession into the Depression. 
The US consumer price index fell 25.8 percent from 1929 to 1933. As prices fell, 
households stopped spending, banks failed or simply stopped lending, bankruptcies 
multiplied, unemployment soared, and overall economic activity nearly came to a 
standstill (Exhibit B.3). Real GDP dropped 26.7 percent during the period, and with 
deflation, nominal GDP fell by 46 percent. Defaults during this period soared: the 
default rate on urban mortgages reached around 50 percent by 1934. It was not until 
1934, when GDP growth resumed, that the ratio of debt to GDP began to decline 
(Exhibit B.4). 

From 1933 to 1937, the economy deleveraged through austerity or belt-tightening. 
During this period, credit began to grow again but only very slowly, at just 1 to 3 
percent per year in nominal terms. Expansionary monetary and fiscal policies ended 
deflation and spurred a very strong economic rebound in the mid-1 930s. Real GDP, 
which had fallen for four years straight, rose by 1 1 percent in 1934, and kept rising 
rapidly through 1937. Unlike modern deleveraging episodes in Scandinavia and 
Asia, net exports played no materia! role in supporting GDP growth. Instead, private 
consumption and investment rebounded. With inflation revived, nominal GDP rose 
even faster. Thus, the debt-to-GDP ratio fell by 78 percentage points to 180 percent 
by 1937. Most of this drop came from deleveraging by nonfinancial businesses, but 


Exhibit B.3 

Employment and wealth losses in the Great Depression 


Peak-tO'trough change !n employment 
during major US recessions 


Peak-to-trough change in stock index during 
major stock index crashes 

% 


Great Depression 

09/ 1929 - 
12/1932 




Oil shock 

07/1974 - 
04/1975 


^ 2.8 


Interest rate hikes 

07/1981 - 
12/1882 



1991 recession 

06/1990 - 
05.n891 

Dot-com crash 

02/2001 - 
03/2002 

Subprime crisis 

12/2007 - 
10/2009 



World Warn 

11/1938- 

04/1942 


Oil crisis 
01/1973 - 
12/1974 

Black Monday 

09/1987 - 
06/1988 

Dot<om crash 

10/2000 - 
02:'2003 

Subprime criste 

10/2007- 

OS/^OOO 


40.0 


43,4 


26.8 


43-7 


1 50.8 


SOURCE; Bureau of Labes' Statisbes; MdGnsey Global institute 


the government and households also continued to lower their debt-to-GDP levels. 


5 In most deleveraging episodes, credit grows more slowly than GDP, reducing the ratio of debt 
to GDP. but the stock of debt does not decline. 
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Exhibit B .4 

The Great Depression deleveraging occurred in 3 distinct phases: 
massive default, belt-tightening, and high growth 



Real GDP and debt growth 


Real GDP 7 1 1 

6 -9 -6 -13 -1 11 9 13 5 -3 8 9 17 18 16 

growdi,% 

Debt growth, % 4 5 5 

3 0 -5 -4 -4 2 2 3 1 -1 2 4 11 22 21 


SOURCE: Haver Analytics; Historical Statistics of the United States: Census Bureau: McKinsey Global Institute 


The third phase of deleveraging, from 1 938 through 1 943. was driven by a wartime 
economic boom. Unfortunately, a poorly timed tightening of both monetary policy 
and fiscal policy caused a brief recession in 1938 and a small rise in the economy's 
debt-to-GDP level. Policy makers quickly reversed course and the recovery resumed 
in 1939, gaining momentum as the United States became increasingly involved 
in World War II. US real GDP grew by 16 percent or more per year in 1941 through 
1943. The government’s debt to GDP, not surprisingly, rose 20 percentage points 
to 89 percent to finance the war effort. But this was more than offset by continued 
deleveraging by households and nonfinancial corporations. Thus, from 1939 through 
1943, total US debt to GDP felt 35 percentage points to 136 percent. This time, in 
contrast to deleveraging of the first phase, credit started growing rapidly, but GDP 
grew even faster, causing the ratio of debt relative to GDP to decline. 

Economists have drawn many different lessons from the experience of the 
Depression in the United States.® For the purposes of this report, we see two lessons 
for deleveraging worth highlighting. First, government policy makers must be careful 
not to cut back on monetary or fiscal stimulus measures too soon, lest they snuff 
out a nascent recovery, as occuired in 1938. Second, the right government policies 
are also critical to maintaining public confidence so that deflation will not occur. If 
households and businesses think deflation is a real possibility, they will hold off on 
spending and investment, possibly causing deflation to take hold and economic 
activity to fall off, which causes debt-to-GDP ratios to soar. The policy mistakes 
that caused deflation in the early 1930s and a recession in 1938 prolonged the 
Depression and made the deleveraging process that much more painful. 


6 See, for instance: Christina D. Romer. ‘Lessons from the Great Depression for the Economic 
Recovery in 2009" Presentation at the Brtxjkings Institution, March 2009; and John Kenneth 
Gaibraith, The Great Crash of 1929, Rev. ed.. Boston; HcHjghtcsi MKftin Co.. 1997 (original 
1954). 
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2. United Kingdom, 1947—80 

After World War II, UK policy makers faced the challenge of repaying the large national 
debt accrued during the war. By reducing the fiscal deficit and slowing the growth 
of nominal credit, the UK economy underwent a three-decade period of significant 
deleveraging through the belt-tightening archetype. Total debt relative to GDP 
declined from 286 percent in 1947 to 1 10 percent by 1980 (Exhibit B.5). Among the 
deleveraging episodes in our sample, the UK case is notable both for the duration and 
magnitude of the deleveraging. And as in many belt-tightening episodes, moderately 
high inflation over some periods also played a role. 

Real economic growth during this period of deleveraging was relatively slow 
(Exhibit B.6) and the United Kingdom underperformed relative to its peers. For 
instance, annual real GDP growth averaged 2.6 percent over 1948 to 1980 in the 
United Kingdom, compared with 3.7 percent in the United States over the same 
period and compared with 2.9 percent in the United Kingdom over 1981-2000. 

While many factors can be linked to this period of lackluster economic performance. 


Exhibit B.5 

The UK experienced "belt-tightening” deleveraging 
from 1947 to 1980, led by the public sector 

Debt by sector, 

% of GDP 


Deleveraging episode 
Q Government 
0] Nonfinanclal business 
H Households 


H Financial sector 



SOURCE: HM treasury. Office of nabwiai statistics. McKirtsey Global Institute analysis 


the burden of high government debt certainly contributed to the economy’s 
underperformance. By suppressing the growth and efficient allocation of credit, and 
by necessitating high levels of taxation, the burden of high government debt weighed 
on the UK economy. 

Deleveraging occurred solely in the government sector, with public debt declining 
from 265 percentage points of GDP to 45 points over the period. A strict schedule 
of repayments imposed by creditors after the war forced the UK government onto 
a prolonged path of fiscal austerity. Balanced budgets, facilitated by a rapid drop 
in spending and maintenance of wartime tax rates, resuited in a stabilization of the 
level of nominal debt. Meanwhile, nominal GDP growth rose quickly because of 
moderately high inflation. As a result, the ratio of debt to GDP fell over time. 

Private sector debt grew rapidly in the decade after the war, even as the ratio of total 
debt to GDP fell. The easing of wartime restrictions on investment, consumption, and 
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Exhibit B.6 

Nominal GDP growth during UK deleveraging was driven 
by inflation rather than real GDP gains 

Annual growth of credit, real GDP and inflation 



j Deleveraging episode 
r~l Inflation 
H Real GDP growth 


Nominal credit growth 



SOURCE: McKinsey Global insUlute 


credit allocation spurred robust private debt growth from 1948 through 1960. causing 
a rebound in demand for housing, consumer durables, and capital investments. 
Banks were flush with deposits during this period, as high taxation rates increased 
the attractiveness of tax-free savings instruments such as bank deposits and building 
society shares. Nonfinancial business debt relative to GDP rose from 9 percent in 
1947 to 30 percent in 1960, while household debt to GDP increased from 21 percent 
to 31 percent, 

The private credit expansion slowed between 1960 and 1980, keeping pace with 
nominal GDP growth. High inflation was a significant problem during this period 
because of a combination of higher commodity prices, poor management practices, 
inflexible iabor markets, and strong unions, leading to tow productivity in many 
sectors of the economy. Policy makers responded by restraining private sector credit 
growth in an attempt to reduce private demand and inflation, inflation also enabled 
deleveraging, as it eroded the real value of the existing stock of debt and dampened 
the supply of credit from banks. The impact of high inflation and government controls 
in the financial sector, combined wHh a more general economic malaise, severely 
restricted private sector debt growth. 

During much of this period, the United Kingdom had an overv^ued exchange rate. 
Sterling was set at $4.03 under Bretton Woods. The UK government progressively 
devalued the currency during the 1950s and 1960s. but not at a pace sufficient to 
maintain the United Kingdom's competitiveness given its high inflation rates. The 
United Kingdom suffered a major currency crisis in the mid-1970s, when international 
investors lost confidence in the government’s ability to control its fiscal position. By 
1980. Sterling had fallen to $2.32, and by 1985 to $1.28. The overvalued exchange 
rate limited the United Kingdom’s ability to grow net exports to support GDP growth 
during deleveraging. 

The United Kingdom’s deleveraging experience from 1947 through 1980 
demonstrates how governments can deleverage overlong periods of time through 
belt-tightening. The economic cost however, was lower real GDP growth, which had a 
significant human cost in terms of living standards. 
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3 - Finland, 1991-98 

Finland’s experience represents a classic example of a credit-fueled asset bubble 
followed by a crash, and deleveraging through the “belt-tightening” archetype. This 
episode also illustrates how a financial crisis and deleveraging can occur even in 
countries with relatively modest levels of debt to GDP. Finland’s crisis began in the 
early 1990s, after its ratio debt to GDP peaked at 108 percent of GDP— a level far 
below that of the most leveraged major economies today. The crisis and subsequent 
recession were severe nonetheless. A key element of Finland’s deleveraging process 
was the government's aggressive response to the crisis, which boosted net exports 
and laid the foundation fora strong economic recovery. 

Finland’s credit boom began in the 1980s when the government moved to liberalize 
the country’s financial system. New measures, phased in over time, relaxed interest 
rate controls, allowed variable-rate loans, loosened mortgage lending requirements, 
and opened the doors to foreign borrowing by corporations and households. 
Finland's total credit grew at a 15 percent compound annua! rate from 1986 to 1991 , 
causing its debt-to-GDP ratio to rise by 44 percent, from 75 percent of GDP to 1 08 
percent (Exhibit B.7). 


Exhibit B.7 

Finland experienced “belt-tightening" deleveraging in the 1990s, 
led by the private sector 



Real GOP and debt growth 


Real GDP 323450 1-6 -4 -1 45465:4532 

growth, % ■ | 

Debt growth, % 20 16 18 27 15 11 1 6 -3 -3 -6 2 -1 0 5 : 7 5 11 5 


SOURCE; intemationai Monet^ Fund; McKinsey Global Institute Capital Maii^ets database; European 
Commissfon Ecorawwc Paper 350, The great financial crisis in Finland and Sweden, Pec 08 


Rapid credit growth resulted in asset bubbles in both real estate and equity markets. 
Finnish home prices rose 80 percent during the late 1980s, while equity prices tripled. 

But the rapid expansion of credit and the monetary base eventually sparked inflation. 
This eroded Finland's export competitiveness. At the same time, the disintegration 
of the Soviet Union curtailed Finland's exports. Finland’s current account deficit 
soared, prompting the Finnish central bank to dramatically tighten monetary policy 
in 1990, The real short-term interest rate went from 2 percent to 12 percent in two 
years. Household and nonfinancial corporate borrowers with variable loans were hit 
hard, and their real debts increased as asset prices began to fall. House prices fell 
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by 50 percent, and the Helsinki stock market Index declined by 70 percent/ Defaults 
soared, creating credit losses for the banking system. The economy fell into a deep 
recession from the third quarter of 1990 ttirough the second quarter of 1993. GDP 
declined by 13.3 percent during the period, while the unemployment rate soared from 
5 percent to 18 percent. This episode, often called a depression, was much worse 
than the current US recession so far, in which resd GDP has declined by 3.7 percent 
and unemployment has risen to 10 percent. 

The deleveraging period in Finland began in 1991, more than one year after GDP 
peaked, and lasted until 1998. Total debt to GDP fell by almost a third, to 73 percent. 

In the early years, Finland's stock of nominal credit shrank. Households saved more 
and paid down debt, and nonfinancial corptxations increased net saving by sharply 
reducing investment. Some debt was erased as banfeuptcies soared. Overall private 
debt to GDP fell from 103 percent to 57 percent during these years. 

Finland’s public debt more than doubled between 1991 and 1994, from 5 percent of 
GDP to 13 percent, as the government moved aggressively to stabilize the financial 
system and the economy. The Finnish government guaranteed bank deposits and 
took stakes in financial corporations at risk of bankruptcy. Finland's currency at 
the time, the markka, declined in real terms by 27 percent in those years, which led 
to a surge in net exports.® These actions succeeded in fueling a strong economic 
rebound. This resulted in the second phase of deleveraging, from 1994 through 
1998. in which credit started to grow again haltingly, but the economy grew much 


Exhibit B.8 

The deleveraging in Finland was driven by a surge in net exports 





87 


89 


91 


Evolution of component of GOP, % change 

Upswing 1985-90 
19.6% 
17.5% 


Private consumption 
Public consumption 


Crisis 1990-93 Recovery 1993-9 
-11.0% 21,4% 

-6.6% 12.1% 

Private investments 27.8% -47.0% 47.6% 

Ex|^8 10.2% 19.3% 616% 

Imports 33.0% -11.8% 56.1% 


GOP 


17.7% 


•13.3% 


25.7% 


SOURCE: Internationa! Monetary Fund, McKinscy Global InsHlute Capital Markets database. European 
Commission Economic Paper 350, The financial crisis in Fir^nd and Sweden, Dec 08 


7 See Jaakko Kiander and Pentti Vartia. 'Lessons from the crisis in Finland and Sweden in the 
1990s," Conference on the Aftermath of the Financial Crisis, ^strian National Bank, Vienna, 
November 5-6, 2009. 

8 During this period, foreign bank iaiding w^t from positive inflows to negative outflows, 
reflecting foreign lenders withdrawing credit frcHm Finland. This pattern of volatile foreign 
tending was repeated In alt of the Southeast Asian nations hit by the 1997 financial crisis. See 
Martin Baily, Diana Farrell, and Susan Lund, “The color of hot money," Foreign Affairs. March/ 
April 2000, Volume 79, Number 2. 
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faster— causing the ratio of d^t to GDP to fail. Finland’s economic growth in this 
period was driven primarily by rising exports; real domestic demand recovered slowly 
and did not return to its precrisis level until 1999 (Exhibit B.8). Overall, the nation's 
debt-to-GDP ratio fell by 16 percentage points in the first phase of deleveraging, 
and by a bit more, 19 points, in the second phase. Another positive effect during this 
deleveraging process was a swing In Finland’s trade balance from a precrisis deficit 
to a considerable postcrisis surplus. 

Among the lessons of Finland’s experience was the critical role played by the 
government’s policy response. It proved key to restoring confidence, reviving private 
investment, and generating the economic rebound that made the deleveraging 
process much easier In the later years. Public debt continued to grow throughout the 
deleveraging period, although it was only 5 percent of the size of private debt at the 
start of the crisis. In addition, Finland demonstrates the important role that exports 
can play in supporting GDP growth while private consumption and investment 
decline during deleveraging. 

4. Malaysia, 1998-2008 

Malaysia provides an example of a decade of sustained, gradual deleveraging 
according to the “belt-tightening” archetype, Malaysia’s deleveraging episode 
began after the Asian financial crisis of 1997-98. The following slowdown in credit 
growth and rebound in economic growth, chiefly due to rising net exports, brought 
Malaysia’s debt-to-GDP level down from a peak of 272 percent in 1998 to 229 
percent in 2008 (Exhibit B.9). Malaysia’s deleveraging process was not as dramatic 
and painful as Finland’s, as it was achieved instead by allowing only modest credit 
growth even as real GDP growth rebounded. 


Exhibit B.9 

The deleveraging of the private sector In Malaysia started 
in 1998 and is still ongoing at a slow pace 



Debt by sector, % of GDP 

FI Govemmenl 



Real GDP and debt growth 

Rea! GDP 9 10 9 10 9 10 10 7 i 

growth, % 

Debtqrowdi, % 4 14 34 11 16 23 26 27 


-7 6915675665 
32876 11 9879 IS 


SOURCE: International Mwwtary Furtd; Bank of Malaysia; Haver Analytics; McKinsey Global Institute 


Government actions to liberalize Malaysia’s financial system in the late 1 980s and 
early 1990s led to a large influx of foreign capital. Private sector borrowing grew 
rapidly, averaging aSO percent growth rate from 1990 to 1997. Much of the credit 
came from smaller regional banks and finance companies and went into real estate, 
sparking a commercial property bubble. Malaysia’s nascent equity market tripled 
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in value over the period. The collapse of the Thai baht aid ensuing financial crisis 
caused investors to scrutinize Malaysia’s position as well, and its currency, the ringgit, 
also depreciated sharply. This triggered a banking crisis and economic recession in 
1998. Nonperforming loans soared to between 25 and 35 percent of banking system 
assets. Real estate prices fell by 19 percent, and the stock market lost more than 
two-thirds of its value. GDP swung from a 7 p^-cent increase in 1997 to a 7 percent 
contraction in 1998. 

The Malaysian government instituted severe measures that stabilized the financial 
and economic sectors. First, the government towered interest rates and bank reserve 
requirements to encourage credit and prevent more defaults on variable-rate loans. 
Second, the government established an asset management company to assume bad 
debts of banks and placed blanket guarantees on deposits, while the financial sector 
was restructured through mergers, recapitalization, and nationalizations. Finally, the 
government imposed capital controls limiting international trade in the ringgit and 
Malaysian assets and fixed the exchange rate to the US dollar. The latter measure 
was defended as necessary to prevent the country from defaulting on foreign debt 
and to allow the central bank to control interest rales without wony of foreign capita! 
flow responses. 

Unlike Finland, the stock of debt did not decline in Malaysia. Instead, credit growth fell 
sharply from annual rates in the 20 percent range during the credit bubble to a low of 
2 percent in 1 999. The Malaysian government encouraged a revival of credit growth 
after the crisis by lowering the banks’ capital reserve requirements and encouraging 
them to lend, which helped increase private spending. But the government also 
oversaw a major restructuring of the financial sector, with the number of finance 
companies falling from 39 to just 1 0. In addition, the government forced consolidation 
of two insolvent banks assets that accounted for 14 percent of banking system 
assets. This sharply slowed the precrisis rate of debt growth, with credit expanding at 
a more modest pace of around 8 percent per year from 1998 to 2008. 

GDP growth was supported during deleveraging by an increase in net exports 
(Exhibit B.IO). Malaysia's trade surplus jumped from below 5 percent in 1996 to 


Exhibit B.io 

Malaysia’s GDP growth was supported by rising exports after 
devaluation of the currency 




SOURCE: tntemaUonal Monetary Fund; BanK of M^aysia; Haver An^yttes; Md<irtsey Global institute 
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above 20 percent in 1998, where it has stayed almost continuously since. Real GDP 
growth rebounded to an average pace of 6 percent per year since 1999. As a result, 
the Malaysian private sector debt has shrunk from 231 percent of GDP in 1998 to 
1 82 percent in 2008, driven almost entirely by financial institutions and nonfinancial 
corporations.® 

Malaysia demonstrates the possibility of slow, sustained deleveraging over time 
through a classic belt-tightening approach. In this case, both credit growth and GDP 
growth resumed, but at slower paces than before the crisis. Net exports played an 
important role in supporting GDP growth, as in Finland. 

5. Mexico, 1982-92 

Mexico’s sovereign default in 1982 triggered significant deleveraging through the 
"massive default” archetype. Like many crises over this period, banking, currency, 
and inflation crises accompanied the Mexican sovereign debt default. The scale 
of deleveraging in Mexico was dramatic: the ratio of total debt to GDP fell from 1 54 
percent in 1 982 to 59 percent in 1992— a decline of two- thirds {Exhibit B.1 1). Both the 
public and private sectors deleveraged during this period: government debt to GDP 
dropped from 70 percent to 22 percent, while private debt to GDP fell from 85 to 37 
percent of GDP (hitting a low point of 24 percent in 1 988). Real GDP growth remained 
weak during deleveraging, averaging just 1 .6 percent annually over a period some 
have termed “the lost decade." 


Exhibit B.ii 

Mexico defaulted on its government debt in 1982, 
leading to 10 years of deleveraging 


1*1 


Debt by sector,’ % o! GDP |"! Deleveraging episode 
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1 Some figures do not sum due to rounding. 

SOURCE: Inlemational Moo^wy Fuisl; Bank of Mexico; Haver Analytics; McKinsey Global Institute 


By the late 1970s, spurred by high oil prices, the Mexican economy was experiencing 
robust growth with average real GDP growth of 7.2 percent per year over 1972-81 . 
After several major oil finds in 1976, Mexico’s borrowing accelerated, mostly to build 
the country's oil industry infrastructure. A significant source of funding was through 
US and other foreign commercial banks, which provided loans largely denominated 


9 Malaysia, unlike the other econcwnies we examined closely, does not provide data allowing for 
a more detailed breakdown of private sector debt by househoids, financial institutions, and 
nonfinancial corporations. 
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in US dollars {Exhibit B.1 2). This lending was fueled in part by the recycling of surplus 
funds from other oil-exporting countries: they provided deposits to major developed 
market banks, which in turn loaned the funds toemerging market governments, 
particularly in Latin America. Both government and private sector borrowing climbed 
in Mexico, with total debt to GDP rising from 31 percent in 1975 to 110 percent in 
1981. Government debt increased from 1 percent to 34 percent of GDP, while private 
sector credit grew from 30 percent to 76 perc^t of GDP over the period . 


Exhibil B.12 

Prior to Mexico’s sovereign default in 1982, its external 
debt service burden was rising 

Mexican external debt service payments' relative to exports 


|«| 

Lj Deiaveraging episode 



External debt 

% of total debt 53 58 61 40 34 43 53 64 69 52 

%0fGDP 19 27 35 29 50 54 78 54 40 31 


1 Dsbl seo/lce payments indude pdne^t and intecest payments on long-term debt, interesl paid on stiort-tenri debt, and 
repayments to the IMi^. 

2 See, for instance. Chapter 5. Hlsloiy of ir>e eighiies - Lessons for the Future. FOIC. 


SOURCE: Internationa! Monetary Fond; Haver Analytics: McKinsey GN^al Institute 


Mexico's externa! debt rose from $16 billion in 1975 to $86 billion in 1982, tripling 
in real terms. The external debt, equal to 50 percent of GDP. required debt service 
payments worth 51 percent of exports— very high by international standards 
(Exhibit B.1 2). Adding to the vulnerability of its external position, much of Mexico’s 
external debt was dollar-denominated and pegged to short-term interest rates, such 
as the six-month London interbank offered rate. In 1982 several factors combined to 
trigger Mexico’s external debt crisis. Falling oil prices in the early 1980s dampened 
an important source of Mexican exports and foreign exchange. Simultaneously, US 
interest rates rose dramatically as the Federal Reserve fought to combat inflation. 

In August 1982, the government suspended payments on its external debt and a 
balance of payments crisis ensued, which forced the devaluation of the peso. As 
the economy entered a deep recession, aggregate debt-to-GDP levels peaked at 
154 percent- 

In the wake of the debt crisis, both capital inflows and domestic credit expansion 
slowed dramatically in real terms. Nominal GDP grew rapidly as inflation soared with 
the devaluation of the peso. By 1987 inflation peaked at 132 percent, having averaged 
19 percent in the years preceding the crisis. Rxed investment fell sharply as interest 
rates rose, exacerbating the recessiemand leading to a weak recovery in real GDP 
over subsequent years. From 1983 to 1992, real annual GDP growth averaged just 
1,9 percent, compared with 7.2 percent in theten years prior to the crisis. Strong 
nominal GDP growth, combined with weak credit growth resulted in significant 
overall deleveraging, with total debt to GDP failing to 59 p^cent by 1992. The 
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deleveraging was widespread, with both the private sector and government sector 
each accounting for half of total deleveraging. 

By 1990, robust economic growth had returned to Mexico driven by a recovery in 
credit availability and strong export growth. Once again, however, external debt 
grew as Mexico began to borrow heavily from abroad. Triggered by disruptions in the 
political environment. Mexico sliji^ed into another debt crisis in 1994. 

Mexico's deleveraging episode illustrates the dangers of mismatches in the currency 
and maturity staicture of debt financing. Despite levels of government debt that were 
low (34 percent of GDP) by developed markets standards, the Mexican government 
became overwhelmed as creditors’ fears quickly spiraled into debt crises. Mexico’s 
experience also illustrates how government defaults can lead to inflation and banking 
crises, which may further dampen credit by suppressing the supply of private credit 
from domestic sources. 

6. Argentina, 2002—08 

Argentina is an example of deleveraging through the “massive default" archetype, it 
is also a case in which the nominal stock of debt declined. Like Finland, the Argentine 
episode also illustrates how deleveraging can occur even when total debt levels in the 
economy are not very high. Argentina’s public debt was just 57 percent of GDP, much 
of it denominated in US dollars, when the government defaulted in 2001 . This sparked 
a sharp currency devaluation and deep recession, causing the ratio of public debt to 
GDP to jump to 142 percentage points. Since then, both the public sector and private 
sector debt has declined significantly (Exhibit B.13) as the country was cut off from 
international capital markets. 


Exhibit B.13 

Argentina’s sovereign default triggered substantial deleveraging 

Debt by sector. Percent of GDP 


'.J Deleveraging «pisode 
Q Government 



Real GDP and debt growth 
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Debt growth, % 22 24 26 


-3 6 8 4 -3-1 4 -11 

2 13 18 15 0 1 2 96 


2 11 -26 13 8 14 


SOURCE: International Mwietary Fund; Bank of Argentina; Haver Analytics: McKinsey Global Institute 


In retrospect, the seeds of inst^ility began in 1 99 1 , when the Argentine government 
decided to fight hyperinflation by permanently pegging its currency, the peso, to the 
US dollar, Under this system, called "convertibility," the central bank guaranteed that 
one peso was vrorth $1 and tiiat the exchange rate would not change. Citizens used 
the two currencies interchangeably, often borrowing in dollars even though salaries 
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were paid in pesos. The initial result was a period of relative economic stability and 
strong real GDP growth, which averaged 6 percent a year from 1991 to 1998. The 
country’s debt relative to GDP doubled during these years as credit expanded to fuel 
growth, reaching 100 percent of GDP by 1999, primarily because of rising private 
sector borrowing. 

However, the fatal flaw of the currency peg was that the peso rose along with the 
dollar, which appreciated rapidly the late 1990s as the US economy boomed, the 
dot-com craze peaked, and the Asian financial crisis of 1997-98 sent money flowing 
into the safety of US Treasuries, The peso became increasingly overvalued, hurting 
Argentina's exports and industry. But the country clung to the currency peg for many 
reasons, including the fact that a devaluation would make it much more difficult for all 
Argentines— the government, businesses, and households— to service their dollar 
loans. 

By the late 1990s, the currency peg was becoming increasingly untenable. As the 
contagion from the Asian crisis spread, Russia defaulted on part of its public debt 
in 1998, causing international investors to shift their money out of many emerging 
markets. The turmoil spread to Brazil, forcing it to devalue its currency in 1999. This 
attracted foreign investors away from Argentina to Brazil, and further depressed 
Argentina's exports— 33 percent of Argentina’s trade was with Brazil. 

As Argentina’s economy fell into recession in 1999, private sector debt to GDP started 
falling and government borrowing picked up. Investors’ concerns about the country’s 
ability to service its debt started to increase as well, causing Interest rates to rise, 
which deepened the recession. As conditions worsened, Argentines started pulling 
their savings out of banks and transferring them abroad— a trend that accelerated 
into a full-fledged bank run in late 2001 . The government responded by imposing 
strict limits on bank withdrawals and transfers, crippling many households’ and 
businesses’ ability to pay their bills. The economy was seizing up. The IMF refused 
to disburse additional funds. On December 30, 2001 , Argentina's government 
announced it would suspend payments on its foreign debt, initiating one of the largest 
sovereign default ever recorded. Four days later, the government abandoned the 
currency peg, sending the peso into a sharp devaluatior^. 

With Argentina’s currency depreciating, the cost of servicing dollar-denominated 
debt soared {Exhibit B.14). The economy contracted by 11 percent, and the value of 
Argentina’s debt relative to GDP soared to 181 percent in 2002. The economy has 
been deleveraging ever since. The government announced an offer to creditors to 
exchange bonds for just one-quarter of their face value in 2005—^ offer that three- 
quarters of creditors accepted. Public debt has fallen from 142 percent of GDP in 
2002 to 45 percent in 2008. But the government default hurt private borrowers as 
well. Private sector debt to GDP also shrank over the same period, from 39 percent of 
GDP to 19 percent, through defaults and reductions in bank lending. 

The process was undeniably painful— both inflaticwi and unemployment rose above 
20 percent in 2002. But by 2003, the lower peso was spurring exports and tourism, 
causing the economy to expand again. Helped as well by the commodity boom that 
began in 2002, Argentina's GDP growth has averaged just above 8 percent a year 
since then. Beyond the export industries, however, lack of credit has constrained 
investment. At just 64 percent of GDP, Argentina’s level of debt is much below that 
ofthe fast-growing developing economies. Consumers, small businesses, and even 
some large domestic companies are credit-cor^strained. 
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Exhibit B.14 

Argentina had a large foreign currency debt, which became 

unsustainable after devaluation 

Argentinean external debt service payments’ relative to exports !-• Deleveraging episode 
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2 See for, instance. Chapter 5. History ot </>e e^/il>es - Lessons for the Future. FDIC. 

SOURCE: Haver Analytics: Interrtational Monetary Fund; McKinsey Global Institute 



Like Mexico, Argentina illustrates the risks of foreign currency debt coupled with an 
unsustainable currency valuation. It also demonstrates the pain to private borrowers 
in the event of a sovereign default. And it reflects the fact that, in determining 
sustainability, the level of debt matters less than the ability to service the debt. While 
default is surely one way to deleverage, the human costs show it is a path that is best 
to avoid. 

7. Spain, 1976-80 

Spain's experience in the post-Franco years is an example of deleveraging through 
high inflation. It is also a case in which deleveraging was accompanied by— not 
caused by— a banking crisis. The country’s debt-to-GDP ratio fell from 1 20 percent 
in 1976 to 106 percent in 1980. The deleveraging occurred almost completely in the 
private sector, which reduced its debt relative to GDP from 105 percent to 92 percent 
overthat period (Exhibit B.15}. 

As in many mature economies in the late 1970s. Spain’s inflation rate rose from 
a combination of factors, including loose monetary policy and soaring oil prices. 
General Francisco Franco's death in November 1975 left a power vacuum in Spain. 
The country adopted expansionary monetary policies, causing inflation to rise from 
an average of 13 percent a year from 1972 through 1975 to a peak of 25 percent 
in 1977 (Exhibit B.16). After that, monetary policy and was tightened and inflation 
brought down to 16 percent by 1980. But inflation boosted Spain’s nominal GDP 
growth, which increased from 19 percent per year from 1972 through 1975 to 21 
percent per year from 1976 through 1980. 

At the same time, the country experienced a major banking crisis. From 1978 to 1983, 
the government rescued, consolidated, or nationalized 52 of the country’s 1 00 banks, 
representing 20 percent of deposits.™ Credit growth slowed during the deleveraging 


10 See Carmen Reinhart and Kenneth Rogoff, This Time Is Different: Eight Centuries of Financial 
FoHy. Princeton, NJ: Princeton University Press, 2009. 
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between 1976 and 1980, falling from 23 percent in the early 1970s to 19 percent 
during deleveraging. 


Exhibit B.15 

Spain experienced deleveraging through inflation during 
its transition to democracy from 1976 to 1980 

Deleveraging episode 
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SOURCE: International Monetary Fund; Sank of Spain; Haver Analytics; McKinsey GlobM Institute 



Exhibit B.i 6 

Spain’s inflation rate peaked in 1977 at 25 percent 



Inflation, % 



SOURCE; International Monetary Fimd; Bank of A^ntna; Hwer Analytics; McKinsey Global Institute 


The Spanish episode illustrates how inflatitxi can enable deleveraging, but also the 
real cost to the economy and investment. S^eral other mature economies also 
experienced deleveraging in the wake of the oil shocks of the 1970s. In Italy, for 
example, the inflation rate jumped from the low single digits in the early 1 970s to an 
average of 17 percent from 1974 to 1977. its ratio of debt to GDP declined from 240 
percent in 1975 to 181 percent in 1981. Like Spain, deleveraging occurred in Italy's 
private sector. 
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C. EPISOOES OF DELEVERAGING Til AT DJ D NOT FOI.LOW A 
FINANCIA L CRISIS 

We have until this point focused on deleveraging episodes that followed financial 
crises, due to their greater relevance for today. While such episodes represent 
more than two-thirds of our sample, we find 1 3 other episodes of deleveraging that 
occurred without any crisis. These episodes are interesting in their own right as, in 
many cases, deleveraging was undertaken voluntarily and the economic impact of 
deleveraging can be assessed more clearly without the additional stresses caused 
by financial crises. Following our earlier methodology, we segment the sample into 
the same archetypes and find that seven of these 13 episodes fit our "belt-tightening" 
archetype, four the "high inflation" archetypes, and two the "growing of out debt” 
archetype. There were no episodes of "massive default" without a financial crisis. We 
examine each archetype in turn. 

Belt-tightening 

In most of these cases, reductions in government debt relative to GDP drove the 
deleveraging. In many cases this reduction in government debt was driven by a 
policy choice by the central government to reduce its outstanding debt burden. For 
instance, prior to joining the euro monetary union, Belgium reduced its government 
debt substantially, from 73 percent of GDP in 1997 to 31 percent in 2004. The 
Belgium government managed this deleveraging through a dramatic reduction in 
fiscal deficits, achieving a balanced budget in 2000 compared with a deficit of over 
8 percent of GDP just eight years earlier. Ireland had a similar experience from 1 988 
to 1994, reducing its government debt by a third through a dramatic improvement in 
fiscal balances. The Irish budget deficit fell from more than 10 percent of GDP in 1985 
to 2 percent of GDP in 1994. 

Canada 1998-2005 — Belt-tightening through fiscal spending outs 

With many countries today projected to greatly increase their government debt, it is 
instructive to analyze one episode of sovereign deleveraging in more detail. Between 
1998 and 2005, Canada deleveraged significantly, driven by the public sector, with 
total debt to GDP dropping from 240 percent to 212 percent (Exhibit B.17). Real 
economic growth remained strong during this period, averaging 3.4 percent annually 
compared with 3 percent before the start of deleveraging. With strong economic 
growth and a gradual reduction in credit, Canada's deleveraging case appears to be 
one of the most successful in our sample. 

In 1998, Canada’s debt stood at 240 percent of GDP, up from 196 percent a 
decade earlier. Government debt stood at 84 percent of GDP, of which federal 
debt accounted for slightly greater than half. Canadian public debt had remained 
consistently high since the 1980s but started to climb rapidly in the 1 990s to finance 
rising pension and health care costs. Government debt rose from 72 percent of GDP 
in 1990 to a peak of 94 percent in the first quarter of 1 996. 

Federal government debt accounted for most of the deleveraging, dropping by 
20 percentage points over the period, while state and provincial debt also fell 
by 6 percentage points. Much of the drop in federal debt was attributable to the 
budget deficit reduction policies of Paul Martin, first as finance minister and later 
as prime minister. These included measures that cut business and farm subsidies, 
commercialized public spending programs, imposed user charges, and scaled back 
most government spending programs (including health care, education, welfare, 
and defensej-eliminating some 55,000 government jobs. Together, these actions 
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reduced government spending by 10 percentage points of GOP. In 1993, Canada’s 
budget deficit was equal to 8 percent of GDP; by 1997. the federal budget was 
balanced and the government had begun to reduce the nominal amount of federal 
debt outstanding. 

In the aftermath of the 2001 dot-com collapse, nonfinancial businesses debt fell, 
dropping from 62 percent of GDP in 1998 to 47 percent in 2005. While low interest 
rates and continued economic growth provided little incentive for corporations to 
deleverage, prior overinvestment in the telecoms and IT sectors ended, resulting 
in deleveraging of the nonfinancial corporate sector. In contrast, household and 
financial sector debt combined grew from 94 percent of GDP to 1 07 percent during 
the period. Household debt, in particular, grew faster after 2003 as Canadian house 
prices began to rise. 

Canada’s deleveraging episode provides a model for countries with highly indebted 
governments today. The key requirement was the political will to force through 
unpopular government spending cuts. With mature market governments today 
projected to accumulate the largest debt burdens since World War II, Canada's 
experience in sovereign debt reduction is instructive. 

High inflation 

Four countries have experienced significant deleveraging as a result of high inflation: 
Italy from 1975 to 1981, Nigeria from 1986 to 1991, Paraguay from 1983 to 1987, and 
Portugal from 1 983 to 1 990. In each case, nominal GDP growth surged as inflation 
rose, exceeding 20 percent annually in every case and more than 50 percent in some. 
The scale of deleveraging was largest in Nigeria, v\rf>ere debt relative to GDP fell to 
less than half its level before the episode. The high inflation and deleveraging did not 
come without a cost—in all cases, the rate of real economic growth was less than 
before deleveraging. 
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Growing out of debt 

We find two episodes of the “growing out of debt” archetype— Egypt from 1975 to 
1979 , and Nigeria from 1968 to 1971. Egypt experienced a rapid acceleration of GDP 
growth because of a "peace dividend” after the Yom Kippur War; real GDP rose by 
an average 13 percent annually over 1976-79. Rapid GDP growth, combined with 
a decline in government spending, helped drive government debt down from 28 
percent of GDP to 20 percent. The decline in government debt reduced total debt 
from 46 percent of GDP to 40 percent over the period. 

In 1968. Nigeria began a short period of deleveraging, with total debt falling by half 
from 15 percent of GDP to 8 percent by 1971 . As in Egypt, rapid real GDP growth 
was the primary driver of this deleveraging, with an average annual growth rate of 56 
percent over the three-year period. This growth came as the economy rebounded 
strongly after a severe recession in 1967 and 1968. 

Table 2.5 lists deleveraging episodes that did not follow a financial crisis, 

Table 2.5 - Historic deleveraging episodes that did not follow a 
financial crisis 


Deleveraging 

period Total debt/QDP 


Country 

Start 

End 

Financial 

crisis 

Start, % 

End, % 

Relative 
change, % 

Absolutechange, 
percentage points 
of GOP 

“Growing out of debt" 







Egypt 

1975 

1979 

no 

46 

40 

-14 

-6 

Nigeria 

1968 

1971 

no 

15 

8 

-48 

-7 

“High inflation” 







Italy 

1975 

1981 

no 

240 

181 

-25 

-59 

Nigeria 

1986 

1991 

no 

43 

18 

-58 

-25 

Paraguay 

1983 

1987 

no 

19 

13 

-31 

-6 

Portugal 

1983 

1990 

no 

106 

70 

-34 

-36 

“Bell-tightening” 







Belgium 

1997 

2004 

no 

150 

98 

-34 

-52 

Canada 

1998 

2005 

no 

242 

217 

-10 

-25 

Chile 

2002 

2006 

no 

135 

102 

-25 

-33 

Egypt 

2002 

2007 

no 

91 

78 

-14 

-13 

Ireland 

1988 

1994 

no 

183 

145 

-21 

-38 

Nigeria 

2001 

2005 

no 

49 

30 

-38 

-19 

Switzerland 

1969 

1974 

no 

135 

101 

-25 

-34 


Source; Internationa! Monetary Fund; C.R^’nhart and K. Rogoff, This Time Is Different: Eight Centuries of 
Financial Folly; McKinsey Glotel Institute 
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I. Introduction 

In this paper, we exploit a new multi-countiy historical data set on central government debt as 
well as more recent data on external (public and private) debt to search for a systematic relationship 
between debt levels, growth and inflation. ' Our main result is that whereas the link between growth and 
debt seems relatively weak at “normal” debt levels, median growth rates for countries with public debt 
over 90 percent of GDP are roughly one percent lower than otherwise; average (mean) growth rates are 
several percent lower. Surprisingly, the relationship between public debt and growth is remarkably 
similar across emerging markets and advanced economies. Emerging markets do face a much more 
binding threshold for total gross external debt (public and private) — which is almost exclusively 
denominated in a foreign currency. We find no systematic relationship between high debt levels and 
inflation for advanced economies as a group (albeit with individual country exceptions including the 
United States). By contrast, inflation rates are markedly higher in emerging market countries with higher 
public debt levels. 

Our topic would seem to be a timely one. Government debt has been soaring in the wake 
of the recent global financial maelstrom, especially in the epi-center countries. This might have 
been expected. Using a benchmark of 14 earlier severe post-World-War II financial crises, we 
demonstrated (one year ago) that central government debt rises, on average, by about 86 percent 
within three years after the crisis.^ 


' In this paper “public debt” refers to gross central government debt. “Domestic public debt” is government debt 
issued under domestic legal jurisdiction. Public debt does not include debts carrying a government guarantee. 
Total gross external debt includes the external debts of all branches of government as well as private debt that is 
issued by domestic private entities under a foreign jurisdiction. 


^ Reinhart and Rogoff (2009a, b) demonstrate that the aftermath of a deep financial crisis typically involves a 
protracted period of macroeconomic adjustment, particularly in employment and housing prices. 
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Outsized deficits and epic bank bailouts may be useful in fighting a downturn, but what is 
the long run macroeconomic impact or higher levels of government debt, especially against the 
backdrop of graying populations and rising social insurance costs? 

Our approach here is decidedly empirical, taking advantage of a broad new historical data 
set on public debt (in particular, central government debt), first presented in Reinhart and Rogoff 
(2008, 2009b). Prior to this data set, it was exceedingly difficult to get more than two or three 
decades of public debt data even for many rich countries, and virtually impossible for most 
emerging markets. ^ Our results incorporate data on forty-four countries spanning about two 
hundred years. Taken together, the data incorporate over 3,700 annual observations covering a 
wide range of political systems, institutions, exchange rate and monetary arrangements, and 
historic circumstances. 

We also employ more recent data on external debt, including both debt owed by 
governments and by private entities. For emerging markets, we find that there exists a 
significantly more severe threshold for total gross external debt (public and private) — which 
tends to be almost exclusively denominated in a foreign currency — than for total public debt.(the 
domestically-issued component of which is largely denominated in home currency.) When gross 
external debt reaches 60 percent of GDP, annual growth declines by about two percent; for levels 
of external debt in excess of 90 percent of GDP, growth rates are roughly cut in half We are 
not in a position to calculate separate total external debt thresholds (as opposed to public debt 
thresholds) for advanced countries. The available time series is too recent, beginning only in 
early 2000s as a byproduct of the International Monetary Fund efforts and creation of the Special 

^ For other related efforts on developing cross country public debt data bases, including Reinhart, Rogoff and 
Savasatano (2003) and Jeanne and Guscina (2006), see the discussion in Reinhart and Rogoff (2009b). 
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Data Dissemination Standard (SDDS). We do note, however, that external debt levels in 
advanced countries now average about 200 percent of GDP, with external debt levels being 
particularly high across Europe. 

The focus of this paper is on the longer term macroeconomic implications of much higher 
public and external debt. The final section, however, discusses the role of private domestic debt 
examining the historical experience of the United States. We highlight episodes of private sector 
deleveraging of debts, normal after a systemic financial crisis; not surprisingly, such episodes are 
associated with very slow growth and deflation. 

ir. The Global 2007-2009 Buildup in Public Debt 

Figure 1 illustrates the increase in (inflation adjusted) public debt that has occurred since 
2007. For the five countries with systemic financial crises (Iceland, Ireland, Spain, the United 
Kingdom, and the United States), average debt levels are up by about 75 percent, well on track to 
reach or surpass the three year 86 percent benchmark that Reinhart and Rogoff (2009a, b) find for 
earlier deep post-war financial crises. Even in countries that have not experienced a major 
financial crisis, debt rose an average of about 20 percent in real terms between 2007 and 2009.'* 
This general rise in public indebtedness stands in stark contrast to the 2003-2006 period of public 
deleveraging in many countries and owes to direct bail-out costs in some countries, the adoption 
of stimulus packages to deal with the global recession in many countries, and marked declines in 
government revenues that have hit advanced and emerging market economies alike. 


Our focus on gross central government debt owes to the fact that time series of broader measures government are 
not available for many countries. Of course, the true run-up in debt is significantly larger than stated here, at least 
on a present value actuarial basis, due to the extensive government guarantees that have been conferred on the 
financial sector in the crisis countries and elsewhere. 
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Figure 1 . Cumulative Increase in Real Public Debt Since 2007, Selected Countries 
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Notes: Unless otherwise noted these figures are for central government debt deflated by consumer prices. 
Sources: Prices and nominal GDP from International Monetary Fund, World Economic Outlook. For a complete 
listing of sources for government debt, see Reinhart and Rogoff (2009b). 
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III. Debt, Growth, and Inflation 

The simplest connection between public debt and growth is suggested by Robert Barro 
(1979). Assuming taxes ultimately need to be raised to achieve debt sustainability, the 
distortionary impact imply is likely to lower potential output. Of course, governments can also 
tighten by reducing spending, which can also be contractionary. As for inflation, an obvious 
connection stems from the fact that unanticipated high inflation can reduce the real cost of 
servicing the debt. Of course, the efficacy of the inflation channel is quite sensitive to the 
maturity structure of the debt. Whereas long-term nominal government debt is extremely 
vulnerable to inflation, short term debt is far less so. Any government that attempts to inflate 
away the real value of short term debt will soon find itself paying much higher interest rates. 

In principle, the manner in which debt builds up can be important. For example, war 
debts are arguably less problematic for future growth and inflation than large debts that are 
accumulated in peace time. Postwar growth tends to be high as war-time allocation of manpower 
and resources funnels to the civilian economy. Moreover, high war-time government spending, 
typically the cause of the debt buildup, comes to a natural close as peace returns. In contrast, a 
peacetime debt explosion often reflects unstable underlying political economy dynamics that can 
persist for very long periods. 

Here we will not attempt to discriminate the genesis of debt buildups, and instead simply 
look at their connection to average and median growth and inflation outcomes. This may lead 
us, if anything, to understate the adverse growth implications of debt burdens arising out of the 
current crisis, which was clearly a peace time event. 
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A. Evidence from Advanced Countries 

Figure 2 presents a summary of inflation and GDP growth across varying levels of debt 
for twenty advanced countries over the period 1946-2009. This group includes Australia, 
Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, 
Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, the United Kingdom, and the 
United States. The annual observations are grouped into four categories, according to the ratio 
of debt-to GDP during that particular year as follows: years when debt to GDP levels were 
below 30 percent (low debt); years where debt/GDP was 30 to 60 percent (medium debt); 60 to 
90 percent (high); and above 90 percent (very high). ^ The bars in Figure 2 show average and 
median GDP growth for each of the four debt categories. Note that of the 1 1 86 annual 
observations, there are a significant number in each category, including 96 above 90 percent. 
(Recent observations in that top bracket come from Belgium, Greece, Italy, and Japan.) From 
the figure, it is evident that there is no obvious link between debt and growth until public debt 
reaches a threshold of 90 percent. The observations with debt to GDP over 90 percent have 
median growth roughly 1 percent lower than the lower debt burden groups and mean levels of 
growth almost 4 percent lower. (Using lagged debt should not dramatically change the picture.) 
The line in Figure 2 plots the median inflation for the different debt groupings — which makes 
plain that there is no apparent pattern of simultaneous rising inflation and debt. * 


’ The four “buckets” encompassing low, medium-low, medium-high, and high debt levels are based on our 
interpretation of much of the literature and policy discussion on what is considered low, high etc debt levels. It 
parallels the World Bank country groupings according to four income groups. Sensitivity analysis involving a 
different set of debt cutoffs merits exploration as do countiy-specific debt thresholds along the broad lines discussed 
in Reinhart, Rogoff, and Savastano (2003). 

* See Appendix Tables 1 and 2 for 1946-2009 summary statistics on growth and inflation, respectively, for advanced 
economies and emerging markets. 
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Figure 2. Government Debt, Growth, and Inflation: Selected Advanced Economies, 1946-2009 



Notes: Central government debt includes domestic and external public debts. The 20 advanced economies included 
are Australia. Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, 
Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, the United Kingdom, and the United States. The 
number of observations for the four debt groups are: 443 for debt/GDP below 30%; 442 for debt/GDP 30 to 60%; 
199 observations for debt/GDP 60 to 90%; and 96 for debt/GDP above 90%. There are 1,180 observations. 
Sources: International Monetary Fund, World Economic Outlook, OECD, World Bank, Global Development 
Finance, and Reinhart and Rogoff (2009b) and sources cited therein. 


8 




706 


There are exceptions to this inflation result, as Figure 3 makes plain for the Unites States, where 
debt levels over 90% of GDP arc linked to significantly elevated inflation. Figure 3 spans 1791- 
2009, but the pattern for the post-war period taken alone is very similar. 
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Figure 3. United States Central (Federal) Government Debt, Growth, and Inflation: 
1790-2009 



Notes: Central government debt is gross debt. The number of observations for the four debt groups are: 
129 for debt/GDP below 30%; 59 for debl/GDP 30 to 60%; 23 observations for debt/GDP 60 to 90%; and 
5 for debt/GDP above 90%, for a total of 216 observations. 

Sources: International Monetary Fund, World Economic Outlook, OECD, World Bank, Global 
Development Finance, ), US Treasury Direct, Reinhart and Rogoff (2009) and sources cited therein. 
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Table 1 provides detail on the growth experience for individual countries, but over a 
much longer period, typically one to two centuries. Interestingly, introducing the longer time 
series yields remarkably similar conclusions. Over the past two centuries, debt in excess of 90 
percent has typically been associated with mean growth of 1 .7 percent versus 3.7 percent when 
debt is low (under 30 percent of GDP), and compared with growth rates of over 3 percent for the 
two middle categories (debt between 30 and 90 percent of GDP). Of course, there is 
considerable variation across the countries, with some countries such as Australia and New 
Zealand experiencing no growth deterioration at very high debt levels. It is noteworthy, 
however, that those high-growth high-debt observations are clustered in the years following 
World War II. 
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Table I . Real GDP Growth as the Level of Government Debt Varies: 

Selected Advanced Economies, 1790-2009 
(annual percent change) 





Central (Federal) government debt/ GDP 

Country 

Period 

Below 30 

30 to 60 

60 to 90 

90 percent and 



percent 

percent 

percent 

above 

Australia 

1902-2009 

3.1 

4.1 

2.3 

4.6 

Austria 

1880-2009 

4.3 

3.0 

2.3 

n.a. 

Belgium 

1835-2009 

3.0 

2.6 

2.1 

3.3 

Canada 

1925-2009 

2.0 

4.5 

3.0 

2.2 

Denmark 

1880-2009 

3.1 

1.7 

2.4 

n.a. 

Finland 

1913-2009 

3.2 • 

3.0 

4.3 

1.9 

France 

1880-2009 

4.9 

2.7 

2.8 

2.3 

Germany 

1880-2009 

3.6 

0.9 

n.a. 

n.a. 

Greece 

1884-2009 

4.0 

0.3 

4.8 

2.5 

Ireland 

1949-2009 

4.4 

4.5 

4.0 

2.4 

Italy 

1880-2009 

5.4 

4.9 

1.9 

0.7 

Japan 

1885-2009 

4.9 

3.7 

3.9 

0.7 

Netherlands 

1880-2009 

4.0 

2.8 

2.4 

2.0 

New Zealand 

1932-2009 

2.5 

2.9 

3.9 

3.6 

Norway 

1880-2009 

2.9 

4.4 

n.a. 

n.a. 

Portugal 

1851-2009 

4.8 

2.5 

1.4 

n.a. 

Spain 

1850-2009 

1.6 

3.3 

1.3 

2.2 

Sweden 

1880-2009 

2.9 

2.9 

2.7 

n.a. 

United Kingdom 

1830-2009 

2.5 

2.2 

2.1 

1.8 

United States 

1790-2009 

4.0 

3.4 

3.3 

-1.8 

Average 


3.7 

3.0 

3.4 

1.7 

Median 


3.9 

3.1 

2.8 

1.9 

Number of observations = 2,317 

866 

654 

445 

352 


Notes: An n,a. denotes no observations were recorded for that particular debt range, there are missing 
observations, most notably during World War f and II years; further details are provided in the data 
appendices to Reinhart and Rogoff (2009) and are available from the authors. Minimum and maximum 
values for each debt range are shown in bolded italics. 

Sources: There are many sources, among the more prominent are: International Monetary Fund, World 
Economic Outlook, OECD, World Bank, Global Development Finance. Extensive other sources are cited 
Reinhart and Rogoff (2009). 


B. Evidence from Emerging Market Countries 

We next perform the same debt ratio exercise for 24 emerging market economies for the 
periods 1946-2009 and 1900-2009, using comparable central government debt data as we used 
for the advanced economies. ^ Perhaps surprisingly, the results illustrated in Figure 4 and Table 
2 for emerging markets largely repeat the results in Figure 2 and Table 1 . For 1 900-2009, for 


^ While we have pre-1900 inflation, real GDP, and public debt data for many emerging markets, nominal GDP data 
is seldom available. 
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example, median and average GDP growth hovers around 4-4.5 percent for levels of debt below 
90 percent of GDP but median growth falls markedly to 2.9 percent for high debt (above 90 
percent); the decline is even greater for the average growth rate, which falls to 1 percent. With 
much faster population growth than the advanced economies, the implications for per capita 
GDP growth are in line (or worse) with those shown for advanced economies. The similarities 
with advanced economies end there, as higher debt levels are associated with significantly higher 
levels of inflation in emerging markets. Median inflation more than doubles (from less than 7 
percent to 16 percent) as debt rises from the low (0 to 30 percent) range to above 90 percent. * 
Fiscal dominance is a plausible interpretation of this pattern. 


* See Appendix Tables 1 and 2 for 1946-2009 summary statistics on growth and inflation, respectively, for advanced 
economies and emerging markets. 
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Figure 4. Public Debt, Growth, and Inflatioa: Selected Emerging Mai'kets, 1946-2009 



Average Median Average Median Average Median Average Median 



Notes: The 24 emerging market countries included are Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, 
Ecuador, El Salvador, Ghana, India, Indonesia, Kenya, Korea, Malaysia, Mexico, Nigeria, Peru, Philippines, 
Singapore, South Aifrica, Sri Lanka, Thailand, Turkey, Uruguay, and Venezuela. The number of observations for 
the four debt groups are: 502 for debt/GDP below 30%; 385 for debt/GDP 30 to 60%; 145 observations for 
debt/GDP 60 to 90%; and 1 10 for debt^GDP above 90%. There are a total of 1 142 armuai observations. 

Sources: International Monetary Fund, World Economic Outlook, World Bank, Global Development Finance, and 
Reinhart and Rogoff (2009b) and sources cited therein. 
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Table 2. Real GDP Growth as the Level of Government Debt Varies: 
Selected Emerging Market Economies, 1900-2009 
(annual percent change) 


Country 

Period 

Central (Federal) government debt/ GDP 

Below 30 30 to 60 60 to 90 90 percent and 

percent percent percent above 

Argentina 

1900-2009 

4.3 

2.7 

3,6 

0.5 

Bolivia 

1950-2009 

0.7 

5.2 

3.7 

3.9 

Brazil 

1980-2009 

3.2 

2.3 

2.6 

2.3 

Chile 

1900-2009 

4.0 

I.O 

7,5 

-4.5 

Colombia 

1923-2009 

4.3 

3.0 

n.a. 

n.a. 

Costa Rica 

1950-2009 

6.9 

5.0 

3.4 

3.0 

Ecuador 

1939-2009 

5.3 

5.0 

3.2. 

1.5 

El Salvador 

1939-2009 

3.6 

2.6 

n.a. 

n.a. 

Ghana 

1952-2009 

n.a. 

4.6 

4.7 

1.9 

India 

1950-2009 

4.2. 

4.9 

n.a. 

n.a. 

Indonesia 

1972-2009 

6.6 

6.3 

-0.1 

3.1 

Kenya 

1963-2009 

6.3 

4,2 

2.3 

1.2 

Malaysia 

1955-2009 

2.0 

6.2 

6.9 

5.5 

Mexico 

1917-2009 

4.1 

3.4 

1.2. 

-0.7 

Nigeria 

1990-2009 

5.4 

10.6 

11.2 

2.6. 

Peru 

1917-2009 

4.3 

2.9 

2.7 

n.a. 

Philippines 

1950-2009 

5.0 

3.8 

5.1 

n.a. 

Singapore 

1969-2009 

n.a. 

9.5 

8.2 

4.0. 

South Africa 

1950-2009 

2.0 

3.5 

n.a. 

n.a. 

Sri Lanka 

1950-2009 

3.3 

3.7 

4.2 

5.0 

Thailand 

1950-2009 

6.1 

6.6 

n.a.- 

n.a. 

Turkey 

1933-2009 

5.4 

3.7 

3.2 

-6.4 

Uruguay 

1935-2009 

2.1 

3.1 

3.2 

0.0 

Venezuela 

1921-2009 

6.5 

4.1 

3.2 

-6.S 

Average 


4.3 

4.1 

4.2 

1.0 

Median 


4.5 

4.4 

4.5 

2.9 

Number of observations = 1,397 

686 

450 

148 

113 


Notes: An n.a. denotes no observations were recorded for that particular debt range. There are missing 
observations for some years details are provided in the data appendices to Reinhart and Rogoff (2009) and 
are available from the authors. Minimum and maximum values for each debt range are shown in bolded 
italics. 

Sources: There are many sources, among the more prominent are: International Monetary Fund, World 
Economic Outlook, OECD, World Bank, Global Development Finance. Extensive other sources are cited 
Reinhart and Rogoff (2009). 
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C. External Debts 

Because emerging markets often depend so much on external borrowing, it is interesting 
to look separately at thresholds for external debt (combined public and private). Combined 
public and private sector debt is of interest because in the case of crisis, the distinction between 
public and private often becomes blurred in a maze of bailouts, guarantees, and international 
hard currency constraints (see Reinhart and Rogoff, 2009b). 

In Figure 5, we highlight the connection between for gross external debt as reported by 
the World Bank and growth and inflation. As one can see, the growth thresholds for external 
debt are considerably lower than for the thresholds for total public debt. Growth deteriorates 
markedly at external debt levels over 60 percent, and further still when external debt levels 
exceed 90 percent, which record outright declines. In light of this, it is more understandable that 
over one half of all defaults on external debt in emerging markets since 1970 occurred at levels 
of debt that would have met the Maastricht criteria of 60 percent or less. Inflation becomes 
significantly higher only for the group of observations with external debt over 90 percent. 
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Figures. External Debt, Growth, and Inflation: Sel«:ted Emerging Markets, 1970-2009 



Notes: External debt includes public and private debts. The 20 emerging market countries included are Argentina, 
Bolivia, Brazil, Chile, China, Colombia, Egypt, India, Indonesia, Korea, Malaysia, Mexico, Nigeria, Peru, 
Philippines, South Africa, Thailand, Turkey, Uruguay, and Venezuela. The number of observations for the four debt 
groups are: 252 for debt/GDP below 30%; 309 for debt/GDP 30 to 60%; 120 observations for debt/GDP 60 to 
90%; and 74 for debt/GDP above 90%. There is a total of 755 annual observations. 

Sources: Internationa! Monetary Fimd, World Economic Outlook, World Bank, Global Development Finance, and 
Reinhart and Rogoff (2009b) and sources cited therein. 
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As noted in the introduction, there is no comparable long time series on total external 
debt for advanced countries; the relatively new IMF data set we use begins only in 2003. 
Although we have no historical benchmarks for the advanced countries, the summary results in 
Figure 6, based on 2003-2009 gross external debt as a percent of GDP, is indeed disconcerting. 
The left hand panel of the figure indicates whether there has been an increase in indebtedness to 
GDP over the 2003-09 period, or a decrease (deleveraging.). The right hand panel gives the 
ratio of gross external debt to GDP as of the end of the second quarter of 2009. The group 
averages are based on a total data set of 59 countries. 
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Figure 6. Gross External Debt as a Percent of GDP: Averages for Selected 59 Countries, 

2003-2009 

(in percent) 
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Advanced economies 
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Sources: International Monetary Fund, World Economic Outlook, World, Bank, Quarterly External Debt 
Statistics (QUEDS), and authors’ calculations. 

Notes: Data for 2009 end in the second quarter. The countries participating in QUEDS included in these 
calculations are listed in what follows by region. Advanced-Europe: Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, United 
Kingdom, (15 countries). If Ireland were included, the averages would be substantially higher for this 
group. Emerging Europe: Bulgaria, Croatia, Czech Republic, Estonia, Latvia, Lithuania, Poland, Romania, 
Slovak Republic, Slovenia, and Turkey, (1 1 countries). Former Soviet Union: Armenia, Belarus, Georgia, 
Kazakhstan, Kyrgyz Republic, Moldova, Russia, and the Ukraine (8 countries). Africa: Egypt, South 
Africa, and Tunisia (3 countries). Asia-Emerging: Hong Kong, India, Indonesia. Korea, Malaysia, 

Thailand (6 countries). Latin America: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, 
El Salvador, Mexico, Paraguay, Peru, and Uruguay (12 countries). There are a total of 19 advanced 
economies and 40 emerging markets. 
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As the right hand side of the figure illustrates, external debt burdens are particularly high 
in Europe, with an average external debt to GDP ratio across advanced European economies of 
over 200 percent, and an average external debt to GDP across emerging European economies 
roughly 100 percent, (The fact that a sizable share of these debts are intra-European may or 
may prove a significant mitigating factor.) Interestingly, the United States’ gross debt liabilities 
are less than half of Europe’s as a share of GDP, despite the country’s epic sequence of trade 
balance deficits. Japan, despite having a gross public debt to GDP ratio approaching 200 
percent, has much smaller gross external liabilities still, thanks in no small part to Japan’s 
famously strong home bias in bond holdings. 

Famously profligate Latin America, by contrast to the advanced economies, now has 
gross external debt liabilities averaging only around 50 percent of GDP, Moreoever, in contrast 
to the advanced countries who added an average of 50 percent of GDP to gross external debt 
during the recent period, Latin American countries actually delivered external debt by over 30 
percent of GDP. 

Of course, given the lack of sufficient long-dated historical data on advanced economies 
external debts, it is not possible to know whether they face similar thresholds to emerging 
markets. It is likely that the thresholds are higher for advanced economies that issue most 
external debt in their own currency. 


IV. Private Sector Debt: An Illustration 


” in effect, if Ireland is added to the li.st, the average for advanced European economies rises to 266 percent! . 
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Our main focus has been on total public and total external debt, since reliable data on 
private internal domestic debts are much scarcer across countries and time. We have shown that 
public levels of debt/GDP that push the 90 percent threshold are associated with lower median 
and average growth; for emerging markets there arc even stricter thresholds for external debt 
while growth thresholds for advanced economies remains an open question due to the fact only 
very recent data is available.'® 

These observations, however, present only a partial picture of the post-financial crisis 
landscape, particularly for the years immediately following the crisis. Private debt, in contrast to 
public debt, tends to shrink sharply for an extended period after a financial crisis. Just as a rapid 
expansion in private credit fuels the boom phase of the cycle, so docs serious deleveraging 
exacerbate the post-crisis downturn. Just as a rapid expansion in private credit fuels the boom 
phase of the cycle, so does serious deleveraging exacerbate the post-crisis downturn. This 
pattern is illustrated in Figure 7, which shows the ratio of private debt to GDP for the United 
States for 1916-2009. Periods of sharp deleveraging have followed periods of lower growth and 
coincide with higher unemployment (as shown in the inset to the figure). In varying degrees, 
the private sector (households and firms) in many other countries (notably both advanced and 
emerging Europe) are also unwinding the debt built up during the boom years. Thus, private 
deleveraging may be another legacy of the financial crisis that may dampen growth in the 
medium terra. 


It is important to note that post crises increases in public debt do not necessarily push economies in to the 
vulnerable 90+ debfGDP range. 
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Figure 7. United States: Private Debt Outstanding, 1916-2009 
(end-of- period stock of debt as a percent of GDP) 



Notes: Data for 2009 is end-of- June. 

Sources: Historical Statistics of the United States, Flow of Funds, Board of Governors of the Federal Reserve 
International Monetary Fund, World Economic Outlook, OECD, World Bank, Global Development Finance, and 
Reinhart and Rogoff (2009b) and sources cited therein. 


V. Concluding Remarks 

The sharp run-up in public sector debt will likely prove one of the most enduring legacies 
of the 2007-2009 financial crises in the United States and elsewhere. We examine the 
experience of forty four countries spaiming up to two centuries of data on central government 
debt, inflation and growth. Our main finding is that across both advanced countries and 
emerging markets, high debt/GDP levels (90 percent and above) are associated with notably 
lower growth outcomes. In addition, for emerging markets, there appears to be a more stringent 
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threshold for total externa! debt/GDP (60 percent), that is also associated with adverse outcomes 
for growth. Seldom do countries simply “grow” their way out of deep debt burdens. 

Why are there thresholds in debt, and why 90 percent? This is an important question that 
merits further research, but we would speculate that the phenomenon is closely linked to logic 
underlying our earlier analysis of “debt intolerance” in Reinhart, Rogoff, and Savastano (2003). 
As we argued in that paper, debt thresholds are importantly country-specific and as such the four 
broad debt groupings presented here merit further sensitivity analysis. A general result of our 
“debt intolerance” analysis, however, highlights that as debt levels rise towards historical limits, 
risk premia begin to rise sharply, facing highly indebted governments with difficult tradeoffs. 
Even countries that are committed to fully repaying their debts are forced to dramatically tighten 
fiscal policy in order to appear credible to investors and thereby reduce risk premia. The link 
between indebtedness and the level and volatility of sovereign risk premia is an obvious topic 
ripe for revisiting in light of the more comprehensive cross-country data on government debt. 

Of course, there are other vulnerabilities associated with debt buildups that depend on the 
composition of the debt itself. As Reinhart and Rogoff (2009b, eh. 4) emphasize and numerous 
models suggest, countries that choose to rely excessively on short term borrowing to fund 
growing debt levels are particularly vulnerable to crises in confidence that can provoke very 
sudden and “unexpected” financial crises. Similar statements could be made about foreign 
versus domestic debt, as discussed. At the very minimum, this would suggest that traditional debt 
management issues should be at the forefront of public policy concerns. 

Finally, we note that even aside from high and rising levels of public debt, many 
advanced countries, particularly in Europe, are presently saddled with extraordinarily high levels 
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of total external debt, debt issued abroad by both the government and private entities. In the case 
Europe, the advanced country average exceeds 200 percent external debt to GDP. Although we 
do not have the long-dated time series needed to calculate advanced country external debt 
thresholds as we do for emerging markets, current high external debt burdens would also seem to 
be an important vulnerability to monitor. 
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Appendix Table 1 . Real GDP Growth as the Level of Debt Varies; Summary 
(annual percent change) 


Measure 

Period 

Below 30 
percent 

30 to 60 
r>ercent 

60 to 90 
percent 

90 percent and 
above 


Central (Federal) government debt/ GDP- 




Advanced economies 



Average 

1946-2009 

4.1 

2.8 

2.8 

-O.I 

Median 

1946-2009 

4.2 

3,0 

2.9 

1.6 



Emerging Markets 



Average 

1946-2009 

4.3 

4.8 

4.1 

1.3 

Median 

1946-2009 

S.O 

4,7 

4.6 

2.9 


Total (public plus private) Gross External Debt/GDP 


Average 

1970-2009 

5,2 

4.9 

2.5 

-0.2 

Median 

1970-2009 

5,1 

5.0 

3.2 

2.4 


Appendix Table 2. Inflation as the Level of Debt Varies: Summary 
(annual percent change) 


Measure 

Period 

Below 30 
percent 

30 to 60 
percent 

60 to 90 
percent 

90 percent and 
above 


Central (Federal) government debt/ GDP 




Advanced economies 



Average 

1946-2009 

6.4 

6.3 

6.4 

5.1 

Median 

1946-2009 

5.2 

3.7 

3.5 

3.9 



Emerging Markets 



Average 

1946-2009 

64.8 

39.4 

105.9 

119.6 

Median 

1946-2009 

6.0 

7.5 

11.7 

16.5 


Total (public plus private) Gross External Debt/GDP 


Average 

1970-2009 

10.3 

17.0 

37.1 

23.4 

Median 

1970-2009 

10.9 

12.1 

13.2 

16.6 
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United States Government Accountability OfRce 
Washington, DC 20548 


July 1, 2010 


The Honorable Judy Biggert 
Ranking Member 

Subcommittee on Oversight and Investigations 
Committee on Financial Services 
House of Representatives 

Dear Ms. Biggert: 

Thank you again for the opportunity to appear before your subcommittee on May 6, 
2010, to discuss “The End of Excess (Part One): Reversing Our Addiction to Debt and 
Leverage,” At this hearing, you asked that GAO review the use of leverage by the 
Federal National Mortgage Association (Fannie Mae) and the Federal Home Loan 
Mortgage Corporation (Freddie Mac), two housing government-sponsored 
enterprises (GSEs). Based on this and subsequent conversations with your staff, I am 
attaching my response for inclusion in the hearing record. 

To do this, we collected and analyzed various data on GSE leverage and other 
relevant trends. We interviewed officials at the Federal Housing Finance Agency, the 
regulator and conservator of Fannie Mae and Freddie Mac, and two economists 
familiar with these issues. Finally, we reviewed prior GAO work on federal oversight 
of the GSEs and academic and other studies assessing the buildup of leverage at 
Fannie Mae and Freddie Mac before the crisis and the adequacy of the regulatory 
approaches used to restrict their use of leverage. 

If you or your staff have any questions about the attached information, please contact 
me at (202) 512-8678, or williamso@gao.gov. 

Sincerely yours, 

Qy^ 

Orice Williams Brown 
Director, Financial Markets 
and Community Investment 

Enclosure 

cc: Nicole Austin 
Jason Goggins 
Rosemary Keech 
Terre Allison 
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1. What were the trends in Fannie Mae and Freddie Mac’s use of leverage 
before the recent financial crisis? 

Fannie Mae and Freddie Mac (the Enterprises) historically have operated with high 
levels of leverage. For the Enterprises, balance sheet leverage (measured as a ratio of 
total assets to equity) consistently has been higher than that of banks and bank holding 
companies, but remained flat or decreased in the years leading up to the recent crisis. 
However, this measure of balance sheet leverage understates the Enterprises’ leverage 
because it does not include information about the Enterprises’ off-balance sheet assets 
(the mortgage-backed securities (MBS) for which they provide guarantees) or reflect 
increases in the riskiness of the Enterprises’ on- and off-balance sheet assets before the 
crisis. Accordingly, our analysis of trends in the Enterprises’ leverage considers 
measures of on- and off-balance sheet assets to equity and areas in which the Enterprises 
were taking on increased risks relative to the capital they held to absorb losses from 
those risks. 

Basic book value measures of Fannie Mae and Freddie Mac’s leverage, including ratios of 
total on-balance sheet and off-balance sheet assets to equity, indicate that the 
Enterprises historically have operated at high levels of leverage.* Highly leveraged firms 
can become insolvent with relatively small decreases in asset values. For example, an 
institution with an assets-to-equity ratio of 20-to-l (or equivalently, equity equal to 5 
percent its total assets) would face complete eradication of its equity if the value of its 
assets declined by 6 percent 

Since 1993, the ratio of total on-balance sheet assets to equity for both Enterprises 
generally has exceeded 20-to-l, reaching a high of 44-to-l for Fannie Mae and 34-to-l for 
Freddie Mac (fig.l). In comparison, total assets-to-equity in aggregate for five large U.S. 
bank holding companies did not exceed 16-to-l in 1998-2007 and at times has been less 
than half the balance sheet leverage of Fannie Mae and Freddie Mac.^ Although the ratios 
for the Enterprises and other financial institutions are not perfectly comparable, the 
large differences provide an indication of the relative vulnerability of the Enterprises to 
declining prices of on-balance sheet assets.** Adjusting this measure (total assets to 
equity) to include the Enterprises’ off-balance sheet MBS — for which they guarantee 
timely payment of interest and principal — gives higher estimates of their leverage. This 
measure increased steadily for Freddie Mac and slightly for Faraiie Mae before the recent 
crisis and at the end of 2007, was at about 68-to-l for Fannie Mae and 81-to-l for Freddie 
Mac (fig. 1). Similarly adjusting balance sheet leverage measures for other financial 


'In our analysis, wc used book value, rattier than fair value, measures of assets-to-equity. Fair value 
measures adjust more quickly to changes in the values of assets, but can understate an institution’s 
leverage in strong economic conditions. Conversely, when economic conditions deteriorate, fair value 
measures of leverage tend to rise relative to book value measures. 

"Similarly, the asset to equity ratio for the former investment banks was roughly 25-to-l leading up to the 
financial crisis. 

"As discussed further below, comparisons of balance sheet leverage for the enterprises and other financial 
institutions should consider differences in the relative riskiness of institutions' assets. Moreover, balance 
sheet measures of leverage do not account for risks associated with off-balance sheet assets. 
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institutions to account for their off-baiance sheet obligations would also increase pre- 
crisis measures of leverage for many of these institutions. 

Figure 1: Total Assets, Total Mortgage-Backed Securities Outstanding, Stockholders’ Equity and Assets-to- 
Equlty Ratios 

Fannie Mae, from 1993 through 2007 



j ■■■■I Total Assets Total MBS Outstanding Stockholder’s Equity 

I Total Assets/Equity — — (Total Assets + MBSySquity 


Freddie Mac, from 1993 through 2007 



Assets 

Total MBS OutstaixJing wm 

mm Stockholder’s Equity 

———Total Assets/Equity 

_ — (Tot^ Ass^s + MBSyEcMty 



Source: FHFAdata. 

Note: Leverage trend shown for years prior to placement of the Enterprises in conservatorship in 2008. 
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Including the full value of off-balance sheet obligations in the ratio of assets-to-equity 
may overstate the Enterprises’ leverage to the extent that the guarantees of the 
outstanding MBS have presented significantly lower risk than the Enterprises’ retained 
mortgage portfolios. However, according to Federal Housing Finance Agency (PHFA) 
data, in recent years the Enterprises’ off-balance sheet obligations have carried greater 
risks and resulted in greater credit losses than expected.* 'The two economists with 
whom we spoke said that each Enterprise’s “true” leverage could be viewed as falling 
between a lower bound marked by the balance sheet measure and an upper bound 
marked by the balance sheet measure adjusted to include the full amount of off-balance 
sheet obligations. 

Although measures of assets-to-equity provide an indication of the level of losses the 
Enterprises could absorb relative to the size of their on- and off-balance sheet assets, 
they have significant limitations. Importantly, they do not include information about the 
riskiness of the Enterprises’ assets or about other risks, such as interest rate risk and 
operational risk, which may contribute to losses. As a result, drawing conclusions about 
the Enterprises’ relative leverage over time solely based on these measures is difficult. 
For example, a higher assets-to-equity ratio in one year could represent lower leverage 
for an Enterprise relative to another year in which the Enterprise had a lower ratio, but 
also held a significantly riskier asset portfolio. Similarly, in comparing the Enterprises’ 
assets-to-equity with that of other financial institutions, it is important to consider 
differences in the risks the Enterprises and these institutions face. In contrast to other 
financial institutions that could invest in a broader range of assets, Fannie Mae and 
Freddie Mac were exposed to significant concentration risk associated with their focus 
on housing investments.® As a result, all other things held constant, a decline in housing 
prices would translate into larger losses for the Enterprises than for financial institutions 
with more diversified operations. 

Because of the limitations of the leverage measures described above, we have identified 
areas in which the Enterprises’ risk exposures grew in relation to the capital held to 
absorb losses, Although measures of balance sheet leverage appeared flat or declined in 
the years leading up to the crisis, the Enterprises faced increasing risks during this time, 
particularly through holding lower quality mortgage loans and securities in their large 
retained mortgage portfolios and including riskier mortgage loans in their growing 
portfolio of outstanding MBS. Before the crisis, some government-sponsored enterprise 
expressed concerns primarily about the Enterprises’ exposure to interest rate risk 


'The Housing and Economic Recovery Act of 2008, Pub. L. No. 110-289 (July 30, 2008), established FHFA, 
which is responsible for the safety and soundness and housing mission oversight of Fannie Mae, Freddie 
Mac, and the other housing government-sponsored enterprise, the Federal Home Loan Bank System. FHFA 
was formed by a legislative merger of the OtBce of Federal Housing Enterprise Oversight (OFHEO), the 
Federal Housing Finance Board (FHFB) and the U.S. Department of Housing and Urban Development 
(HUD) government-sponsored enterprise (GSE) mission team. 

^Alternatively, the ability of the Enterprises to achieve geographic diversity of the risks associated with 
their off-balance sheet obligations could mitigate this concentration risk to some degree. 
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associated with their large retained portfolios, but credit losses have been the largest 
source of losses since the crisis began.' 


In 2004 and 2005, despite increased Office of Federal Housing Enterprise Oversight 
(OFHEO) scrutiny because of accounting and operational deficiencies, Fannie Mae and 
Freddie Mac embarked on aggressive strategies to purchase mortgages and mortgage 
assets with questionable underwriting standards. For example, they purchased a large 
volume of what are known as Alt-A mortgages, which typically did not have 
documentation of borrowers’ incomes and had higher loan-to-value or debt-to-income 
ratios. Furthermore, as shown in figure 2, Enterprise purchases of private-label MBS, 
including MBS collateralized by subprime and Alt-A loans, increased rapidly as a 
percentage of retained mortgage portfolios from 2003 through 2006. By the end of 2007, 
the Enterprises collectively held more than $313 billion in private-label MBS, of which 
Fannie Mae held $94.8 billion and Freddie Mac held $218.9 billion. 


Figure 2; Total Private-Label Mortgage Backed Securities as Percentage of the Enterprises Retained 
Mortgage Portfolios, 1998 through 2007 

Pwcentage 

35 



Fannie Mae 
Freddie Mac 


Source: Congress. Apm IS. 3008. 


According to FHFA, Alt-A mortgages and private-label MBS containing subprime and Alt- 
A mortgages represented a disproportionate share of credit-related losses in 2007 and 
2008. For example, by the end of 2008, Fannie Mae held approximately $295 billion in Alt- 
A loans, which accounted for about 10 percent of the total single-family mortgage book 
of business (that is, mortgage assets held in portfolio and mortgages that served as 
collateral for MBS held by investors). However, Alt-A mortgages accounted for nearly 


®In 2008, Fannie Mae and Freddie Mac both reported derivatives losses of about $15 billion. ITiese losses 
primarily resulted from a large drop in interest rates in the second half of 2008, which caused losses on 
derivatives used by the Enterprises to manage their interest rate risk. Interest rate risk refers to the risk 
that a change in interest rates could adversely affect a financial institution’s profitability. For example, for 
a financial institution tliat funds longer term assets with shorter tenn debt, an increase in interest rates 
could raise the cost of borrowing relative to the interest income from its assets. 
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half of Fannie Mae’s $27.1 billion in credit losses stemming from its single-family 
guarantee book of business in 2008. At a June 2009 congressional hearing, the former 
FHFA Director testified that 60 percent of the AAA-rated, private-label MBS purchased 
by the Enterprises had since been downgraded to below investment grade.’ He also 
stated that investor concerns about the extent of the Enterprises’ holdings of such assets 
and the potential associated losses compromised their capacity to raise needed capital 
and issue debt at acceptable rates. 

The recent crisis revealed that the Enterprises held substantially lower amounts of 
regulatory capital than needed to absorb losses from their risk exposures; in other 
words, they were excessively leveraged. Total losses for the Enterprises for 2008 alone 
exceeded the regulatory capital they held at the end of 2007 and both have required large 
capital infusions from the Department of the Treasury to remain solvent As of March 31, 
2010, 'Treasury purchases of preferred stock amounted to $75.2 billion for Fannie Mae (in 
comparison to $45.4 billion in core capital held at the end of 2007) and $50.7 billion for 
Freddie Mac (in comparison to $37.9 billion in core capital held at the end of 2007). 
Furthermore, to the extent that guarantee fees collected on issued MBS protect against 
losses on these guarantees, the Enterprises’ underpricing of these fees also contributed 
to higher leverage. 


2. What key factors contributed to the Enterprises’ use of excessive leverage? 

Weak market discipline and relatively low regulatory capital requirements were two key 
factors that allowed Fannie Mae and Freddie Mac to take on excessive leverage. In 
addition, changes in the Enterprises’ housing goals and incentives to deliver competitive 
returns for shareholders may have encouraged them to assume greater risks relative to 
their capital, but the relative significance of these factors is subject to debate. 

First, with respect to market discipline, the implied government guarantee of the 
Enterprises’ obligations weakened the incentives of creditors and other market 
participants to discourage excessive risk-taking by the Enterprises. Despite the federal 
government explicitly not guaranteeing the Enterprises’ debt and MBS or including them 
in the federal budget, financial market participants assumed an implied federal 
guarantee, which enabled the Enterprises to borrow at lower rates than other for-profit 
corporations. 'This implicit government guarantee and access to less costly credit created 
moral hazard. 'That is, it encouraged the Enterprises to assume greater risks and hold 
less capital than would have been the case in the absence of such a guarantee, making 
financial losses more likely. 

This potential for moral hazard heightened the importance of constraining the 
Enterprises’ risks through regulatory requirements and oversight. However, prior to the 
conservatorships, Fannie Mae and Freddie Mac were subject to relatively low capital 
requirements. 'They were required to hold minimum capital equal to 2.5 percent of their 


'House Comirattee on Financial Services, Subconunittee on Capital Markets, Insurance, and Government 
Sponsored Enterprises, testimony of James B. Lockhart m, “The Present Condition and Future Status of 
Fannie Mae and FVeddie Mac,” lllth Cong., 2nd sess., June 3, 2009. 
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balance sheet assets plus 0.45 percent of their off-balance sheet obligations. In 
comparison, bank holding companies generally have held capital in excess of 4 percent 
of their total assets to qualify as well-capitalized. OFHEO introduced a new risk-based 
capital requirement in 2002. However, in creating the stress test to determine the 
requirement, OFHEO was severely constrained by statutory provisions it was required to 
follow. As a result, required risk-based capital has never been binding for the 
Enterprises. That is, the required risk-based capital has never exceeded the minimum 
non-risk based requirement. In a recent testimony, Armando Falcon, a former Director 
of OFHEO, stated that OFHEO had limited discretion over the Enterprises’ capital 
requirements and used supervisory agreements in connection with remediating 
accounting violations as an opportunity to reduce the Enterprises’ leverage. In 2004, 
under these supervisory agreements, the Enterprises agreed to maintain a 30-percent 
suiplus above their minimum capital requirements due to their operating risk exposure 
and deficiencies in internal controls, systems, and accoimting. Although a required 
surplus remained in effect in the years leading up to conservatorship, the additional 
capital proved to be insufficient to protect against the large credit losses the Enterprises 
would suffer in 2008 and 2009.“ An economist with whom we spoke noted that the 
minimum capital requirements for the Enterprises were put in place when they operated 
under a safer business model and did not provide adequate protection against their 
increasing exposure to lower quality mortgage assets. 

Regulatory officials and other observers have offered different views on the relative 
significance of certain factors that may have encouraged Fannie Mae and Freddie Mac to 
take on greater risks. According to some observers, the 2004 increase in housing goals 
provided the Enterprises with incentives to purchase mortgage assets, such as Alt-A 
mortgages and private-label MBS collateralized by subprime and Alt-A mortgages, which 
in large degree served targeted groups of home owners. However, the former FHFA 
Director stated that the Enterprises’ primary motivation in purchasing such assets was to 
restore their share of the mortgage market, which declined substantially from 2004 
through 2007 as the market for “nontraditional” mortgages such as subprime rapidly 
grew. FHFA officials further stated that the Enterprises viewed such mortgage assets as 
offering attractive risk-adjusted returns. One economist with whom we spoke also said 
that as for-profit corporations, the Enterprises may have taken on additional leverage to 
achieve more competitive returns for shareholders. 


*In addition, in 2008, both Enterprises recorded large valuation allowances against deferred tax assets, 
which reduced their capital. 
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THE WALL STREETMINAL. 


A Fannie Mae Political Reckoning 

Democrats fear a Senate measure to reform the failed mortgage giants. 
REVIEW & OUTLOOK 
MAY 6, 2010 


One sign that the White House financial reform is less potent than its advertising claims is that it 
doesn't even attempt to reform the two companies at the heart of the housing mania and panic, 
Fannie Mae and Freddie Mac, So we’re glad to see that yesterday GOP Senators John McCain, 
Richard Shelby and Judd Gregg introduced a Fan and Fred reform amendment that will let 
Democrats show if they're serious about reducing reckless lending and taxpayer risk. 

The Financial Crisis Inquiry Commission spent yesterday focusing on financial "leverage," using 
Bear Stearns as an example. But Fannie and Freddie were twice as leveraged as Bear, and 
much larger as a share of the mortgage market. Fan and Fred owned or guaranteed $5 trillion in 
mortgages and mortgage-backed securities when they collapsed in September 2008. Reforming 
the financial system without fixing Fannie and Freddie is like declaring a war on terror and 
ignoring al Qaeda. 

Unreformed, they are sure to kill taxpayers again. Only yesterday, Freddie said it lost $8 billion 
in the first quarter, requested another $10.6 billion from Uncle Sam, and warned that it would 
need more in the future. This comes on top of the $126.9 billion that Fan and Fred had already 
lost through the end of 2009, The duo are by far the biggest losers of the entire financial panic — 
bigger than AIG, Citigroup and the rest. 

From the 2008 meltdown through 2020, the toxic twins will cost taxpayers close to $380 billion, 
according to the Congressional Budget Office’s cautious estimate. The Obama Administration 
won't even put the companies on budget for fear of the deficit impact, but it realizes the problem 
because last Christmas Eve it raised the $400 billion cap on their potential taxpayer losses to . . 

, infinity. 

Moreover, these taxpayer losses understate the financial destruction wrought by Fan and Fred. 
By concealing how much they were gambling on risky subprime and Alt-A mortgages, the 
companies sent bogus signals on the size of these markets and distorted decision-making 
throughout the system. Their implicit government guarantee also let them sell mortgage-backed 
securities around the world, attracting capital to U.S. housing and thus turbocharging the mania. 

The virtue of Mr. McCain's amendment is that it will give Senators a chance to vote on the kind 
of reform that Congress blocked for so long, notably with Senator Barack Obama helping the 
blockade. The amendment mandates that the current government conservatorship of Fan and 
Fred will end within 30 months. In the meantime, the companies will have to reduce their 
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mortgage portfolios by 10% each year. If the terrible twosome can’t stand on their own after 
conservatorship, they would then go into receivership and be liquidated. 

if they can survive on their own, they would have three years before the expiration of their 
federal charters, during which time they would have new operating restrictions. Messrs. McCain, 
Shelby and Gregg would repeal the affordable housing goals previously legislated for Fan and 
Fred and which contributed to their terrible mortgage bets, and the companies would have to 
reduce the mortgage assets held on their books by nearly 50% within two years and raise their 
capital standards. 

Fannie and Freddie would also have to start paying state and local sales taxes, lose their 
exemption from full registration at the Securities and Exchange Commission when they issue 
securities, and start paying fees to repay the taxpayer for the value of federal guarantees. The 
$400 billion limit on taxpayer assistance would be reinstated, and for as long as they are in 
federal conservatorship or receivership, they would have to be included in the federal budget. 

In short, the McCain amendment precisely targets the problems that caused the mortgage 
crisis: If the housing giants are no longer subsidized, they will become small enough to fail. That 
means they will stop lending money to people who cannot afford to pay them back, and in turn 
they will stop endangering taxpayers. 

This is a genuine anti-bailout vote, and you would think Democrats would be more than happy 
to go along given their claims that they want to stop bailouts. Yet Republicans aren't even sure 
that Majority Leader Harry Reid will allow a vote on the McCain measure lest Democrats get 
pressure from the White House to oppose it. They would then reveal that their reform is less 
about reducing risk than about giving the political class more control over the financial status 
quo. 
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Bloomberg 

Freddie Mac Stock Falls After Seeking $10.6 Bln From U.S. 

By Lorraine Woellert - May 06, 2010 

Freddie Mac , the mortgage company operating under U.S, conservatorship, Ml 8 percent in New 
York trading after requesting $ 1 0.6 billion more in Treasury Department aid while reporting a 
first-quarter loss. 

The news spurred Republicans to renew criticism of Democrats for excluding McLean, Virginia- 
based Freddie Mac and Fannie Mae, its Washington-based rival, from financial-rules legislation 
being debated in Congress. 

Freddie Mac asked for aid and reported a $6.7 billion first-quarter loss in a Securities and 
Exchange Commission filing yesterday. The new request would add to the $50.7 billion in 
taxpayer aid the company has received since November 2008. 

The company’s shares fell 1 1 cents to $1 .32 at 12:21 p.m. in New York Stock Exchange 
composite trading. 

Freddie Mac and Fannie Mae have borrowed almost $137 billion from the Treasury since U.S. 
regulators seized the two government-sponsored enterprises in September 2008, after rising 
delinquencies and foreclosures pushed them to the brink of collapse. 

“We had 137 billion reasons why this government-sanctioned duopoly needed to be terminated,” 
U.S. Representative Jeb Flensarlina . a Texas Republican, said in a telephone interview yesterday. 
“Today we have 10 billion more reasons.” 

House Republicans led by Hensarling are pushing to eliminate government subsidies for the two 
companies and repeal their affordable-housing mandates. Republican Senators Richard Shelby of 
Alabama, John McCain of Arizona and Judd Gregg of New Hampshire are aiming to include a 
similar provision in financial-rules legislation being debated in the Senate. 

‘Made a Choice’ 

Treasury Secretary Timothy F. Geithner said the Obama Administration “made a choice” not to 
seek legislation to address Fannie Mae and Freddie Mac this year. 

“We thought, frankly, we’d get a better outcome, a more thoughtful effort, more commitment to 
reform, if we were further ahead in the process of repairing the damage to the housing markets,” 
Geithner told the Senate Finance Committee on May 4. 
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The Congressional Budget Office in January estimated that direct U.S. aid to the GSEs may total 
$389 billion by 2019. In addition, the Treasury and the Federal Reserve last year spent $1.4 
trillion to buy the companies’ mortgage-backed securities. 

Representative Scott Garrett , a New Jersey Republican, criticized Democrats for not addressing 
the financial state of the companies, which own or guarantee about $5 trillion in mortgage assets, 
after the worst economic crisis since the Great Depression. 

“I find it mind-blowing that Democrats reject the opportunity to engage in a serious conversation 
about reforming the entities that are clearly the government’s biggest toxic liabilities,” Garrett 
said in a written statement. 

Frank Memo 

In a May 4 memorandum to White House Chief of Staff Rahm Emanuel . House Financial 
Services Committee Chairman Barney Frank , a Massachusetts Democrat, said the Republican 
attacks were “a diversionary tactic to organize their opposition to financial reform.” 

Frank’s memorandum, which also was copied to Housing and Urban Development Secretary 
Shaun Donovan and Senate Banking Committee Chairman Chris Dodd , a Connecticut Democrat, 
said the party should “fight back against the misrepresentations.” 

Freddie Mac said it provided foreclosure alternatives for more than 71,000 households and 
helped refinance $68 billion in single-family mortgages in the first quarter. 

“In this difficult economic environment, the stability that Freddie Mac brings to the mortgage 
market is especially vital,” Chief Executive Officer Charles E, Haldeman Jr . said yesterday in a 
statement. The company continues to strengthen underwriting and improve credit quality, he 
said. 

Freddie Mac and Fannie Mae were charted by the government to boost homeownership by 
buying mortgages from lenders and providing a government guarantee of principle on underlying 
mortgages. The companies financed or guaranteed more than 70 percent of new single-family 
mortgage loans in 2009. 

To contact the reporter on this story: Lorraine Woellert in Washington at 
lwoellert@bloomberg.net . 
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May 5, 2010 

Freddie Mac Seeks Billions More After Big Loss 

By THE ASSOCIATED PRESS 

WASHINGTON (AP) — Fi-eddie Mac is asking for $10.6 bfllion in additional federal aid after posting a big loss in the 
first three months of the year. 

The new request will bring the total bill for rescuing Freddie Mac, which has been effectively owned by the 
government since nearly collapsing in September 2008, to $61.3 billion. 

Freddie Mac said Wednesday that it lost $8 billion, or $2.45 a share, in its first quarter. The results compared with a 
loss of $10.4 billion a year earlier. The most recent quarter includes $1.3 billion in dividends paid to the Treasury 
Department. 

The company, however, cautioned that new accounting standards made it difficult to compare the most recent quarter 
with the year-earlier period. In the first quarter of this year, Freddie Mac was forced to bring $1.5 trillion in assets and 
liabilities onto its balance sheet, causing the company’s net worth to fall by $11.7 billion. 

Nevertheless, the company’s chief executive, Charles E. Haldeman Jr., said, “We are seeing some signs of stabilization 
in the housing market, including house prices and sales in some key geographic areas.” 

Mr. Haldeman cautioned, though, that the housing market “remains fragile with historically high delinquency and 
foreclosure levels” and high unemployment. 

Created by Congress, Freddie Mac and its sibling company, Fannie Mae , buy mortgages from lenders and package 
them into bonds that are resold to global investors. As the housing bubble burst, they were unable to raise enough 
money to stay afloat, and the government effectively nationalized them. 


The total taxpayer bill for both is now about $136 billion. 
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POLITICO 

Frank to White House: Fight the GOP 

By: Eamon Javers 
May 5. 2010 03:28 PM EOT 

House Financial Services Committee Chairman Barney Frank is worried that the 
GOP is scoring points with its attacks on housing giants Fannie Mae and 
Freddie Mac, and he’s urging the White House to fight back. 

Frank (D-Mass.) sent a two-page memo Tuesday evening to Obama 
administration officials urging them to return fire to defend the Wall Street reform 
bill. 

In the memo, a copy of which was obtained by POLITICO, Frank made the case 
that Freddie and Fannie are being managed responsibly, and aren’t doing 
further economic damage to themselves now that they’ve been taken over by 
the government. 

But events late Wednesday made it politically difficult for Frank to make that 
case - Freddie Mac reported that it had lost $8 billion for the quarter and would 
likely need more than $10 billion in additional aid from the government. Frank 
staffers say that’s because Freddie is still suffering from bad decisions it made 
in the past, even though it is making wiser choices now. 

“The point of Chairman Frank is making in his memo is that they are not losing 
money on operations since being taken into conservatorship by [President] 
Bush," said Frank spokesman Steve Adamske late Wednesday, after the 
Freddie results were made public. “The losses, as we understand it, were from 
business decisions before the takeover.” 

Still, Republicans were quick to pounce, saying the losses reported by Freddie 
Mac prove that something needs to be done about the housing giants. 

“As the old saw goes, everyone is entitled their opinion, but no one is entitled to 
their own set of facts," said Michael Steel, the spokesman for House Republican 
Leader John Boehner (Ohio). 

In the overall messaging wars, Frank wrote in his memo. Republicans have 
decided to fight Wall Street reform by arguing that the bill is not complete 
because it doesn't reform Fannie and Freddie, whose failures were at the heart 
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of the financial meltdown. 

“They have gained a lot of traction with that argument,” Frank wrote of his 
Republican critics, “in part because we did not fight back against the 
misrepresentations early enough. I want to be sure that we do not repeat this 
pattern.” 

Frank’s missive was addressed to White House Chief of Staff Rahm Emanuel, 
HUD Secretary Shaun Donovan, Treasury Secretary Timothy Geithner, and 
Senate Banking Committee Chairman Chris Dodd (D-Conn.). 

Freddie and Fannie have become a central rallying cry for Republicans who 
have said over and over again in recent weeks that the bill now on the Senate 
floor fails to cover the housing sector. Now Sen. John McCain and others are 
poised to offer an amendment that would force the United States to give up its 
control over the beleaguered financial firms, which collapsed into government 
conservatorship in 2008. 

In an April 23 letter to Senate Republicans, for example, Rep. Jeb Hensarling 
(R-Texas) urged them to oppose the bill because it sidesteps Fannie and 
Freddie. “Perhaps the most glaring shortcoming in this legislation is what is not 
included,” Hensarling wrote, “fundamental reform of the two largest recipients of 
taxpayer bailouts, Fannie Mae and Freddie Mac.” 

A White House official said of Frank’s letter, “We’re grateful to Chairman Frank’s 
leadership on financial reform that led to the passage of a strong reform bill in 
the House, and we always appreciate his input on this issue." Geithner has 
argued that Freddie and Fannie are enormously complicated to unwind and 
therefore the Obama administration will address them in a separate legislative 
effort. 

But Frank argues that Democrats have the facts on their side, and then need to 
do a better job of communicating them. 

Freddie and Fannie have already been reformed, to some extent, by virtue of 
being placed into conservatorship. 

“So the argument that we have ignored the need to change the operation of 
Fannie and Freddie in our rush to do financial reform is of course exactly 
backwards,” Frank wrote. “We did Fannie and Freddie first.” 
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Frank also wrote that the Republican proposal to abolish Freddie and Fannie 
would remove an important government prop to the housing market. “It Is the 
unanimous view of every profit and nonprofit entity concerned with the housing 
market in the United States that simply to abolish Fannie and Freddie, as the 
Republicans are proposing in the House bill, and not do anything to replace the 
functions they are now performing with a conservatorship, would be a disaster 
for housing, and therefore for the economy as a whole,” Frank said. 

Finally, Frank said that Freddie and Fannie are not losing money as they are 
currently operated - which means they aren't making the deficit any worse. 

“This is an important point that has to be repeated - as Fannie and Freddie 
operate today, going forward, there is no loss,” Frank wrote. “The losses are the 
losses that occurred before we took the first step towards reforming them - we 
the Democrats - and nothing we could do today will diminish those losses.” 

in Wednesday’s earnings report, however, Freddie Mac said is lost $6.7 billion 
and was obliged to pay $1 .3 billion in dividends on senior preferred stock held 
by the US Treasury. 

“Our first quarter 2010 financial results were driven significantly by the required 
adoption of new accounting standards, along with continued weakness in the 
housing market,” said Ross J. Kari, Freddie Mac’s chief financial officer. 

© 2010 Capitol News Company, LLC 
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LONG-RUN CREDIT GROWTH IN THE US 
ABSTRACT 

The paper explores the long term income elasticity of consumer and mortgage credit growth 
since World War 11. It also examines other economic factors, to determine whether recent credit 
use is anomalous. Two-stage least squares shows consumer credit income elasticity to be slightly 
below 1.0, taking other factors into account. A vector autoregressive error correction (VAREC) 
model for oointegrated variables with unit roots determine short-run and long-run credit impact 
multipliers which are consistent with the elasticities. Except for 1974-1979, the long-run 
consumer credit impact multiplier of 0.23 is very close to the debt-income limit that Enthoven 
projected as long ago as 1957. These results are very different from the simplistic media 
perspectives. 
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I. INTRODUCTION 

Many observers blame the recent credit crunch and associated volatility in financial 
markets as arising in large part from two circumstances: some consumers’ misuse of credit and 
some lenders making credit available to borrowers who w'ere unlikely to be able to satisfy their 
credit obligations in the long run. Before the credit crisis, it appeared that these consumers might 
be able to satisfy their obligations because ( 1 ) many borrowers with large obligations only 
needed to pay the interest on their loans, with no principal repayment, and (2) both consumers 
and lenders assumed housing prices would increase substantially before payments adjusted to 
higher levels, allowing consumers to refinance as needed. In some cases, mortgage bon'owers 
were not even obligated to pay all of the interest on their mortgages: their commitments were 
scheduled to “reset” to require higher interest payments plus principal amortization that they 
might not be able to afford, but the resets were scheduled for later, when house prices (and the 
borrowers’ incomes) were expected to have risen. 

Much of the recent discussion of the amounts of new mortgage debt advanced and 
lenders’ practices in extending it mirrors similar kinds of complaints about profligate consumers 
and over-eager lenders leveled at non mortgage consumer credit market participants for decades, 
notably including credit card users and providers in recent years. But because of recent 
widespread concern about debt growth, it is an ideal time to reexamine the long run experience 
concerning consumer’s use of both consumer and mortgage credit. Consequently, this paper 
examines empirically the long term trends of how American consumers have used consumer and 
mortgage credit. The empirical emphasis is on real, rather than nominal, levels of credit, 
adjusting for inflation. Whenever a recession appears to be on the horizon or when financial 
markets are somewhat volatile, the media portrays the American consumer as being 
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overextended in credit markets, but these reports usually do not adjust for growth in disposable 
incomes and other factors and/or increases in prices over time. They also do not note how current 
cyclical experience relates to longer term trends. More technically, there are surprisingly few 
recent analytical research studies to support or to dispel the reports of long term explosive use of 
consumer and mortgage credit often found in the popular press, despite the attention to short 
term fluctuations in aggregate consumer debt (CC + MC) and its components, and their impacts 
on volatility in the financial markets.' 

Section 0 reviews trends in credit and other related macro-economic variables over the past 
60 years. It provides a foundation for analysis of long run credit trends by examining some basic 
perceptions and reviewing two of the major, older analytical studies on consumer credit growth. 
Reviewing these older studies partly reflects the relatively limited analytical attention that the 
subject has received, but these older studies also provide the basis for hypotheses that continue to 
be relevant. The data and long terra credit trends are discus.sed in Section III as a basis to develop 
dynamic credit models. The dynamic autoregressive models with error corrections, parameter 
estimates, and impact multipliers for consumer and mortgage credit are developed in Section IV, 
which includes discussion of the degree to which credit growth in 2007-2008 was predictable 
from prior experience. Section V provides an application of the model to forecast the credit 
levels for the unusual years of 2007 and 2008. The conclusions follow in Section VI. 

II. PERCEPTIONS AND EARLY STUDIES 
Perspectives on Long Term Growth 

Although the Federal Reserve’s Flow of Funds Accounts clearly show that the consumer 
sector of the U.S. economy is actually a net lender in financial markets (usually through financial 


'See references for a bibliography, including a few studies not otherwise referenced here. 
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intennediaries), households still borrow substantial amounts for housing, durable goods, 
education, and other purposes. Continuing a long term trend toward higher nominal debt levels, 
borrowing by households grew sharply in the cyclical expansions of the past few decades. For 
example, total non mortgage consumer credit outstanding (CC), which is an important 
component of household liabilities, increased more than ten fold over the period 1975-2006 and 
approximately tripled in real tenns (see Table 1), thereby providing financing for a significant 
portion of major consumer outlays during those years. Many other household economic 
measures have also risen sharply over this period and generally in the years since World War II, 
including employment, income, assets, and wealth. 

TABLE 1 HERE PLEASE 

Despite the obvious cyclical contribution of credit availability to support the expansion of 
consumer spending (and economic growth), the increase of consumer debt in cyclical upswings 
inevitably leads to expressions of concern.* Because the periods of most rapid growth in 
consumer credit usually occur early in the business cycle, later cyclic stages are perennially 
subject to the contention that consumer debt has risen “too fast” or that the level has become “too 
high.” Doomsayers assert that high and increasing debt levels lead inevitably to 
overindebtedness and are likely to cause delinquencies, a spending slowdown, recession, and 
rising unemployment. Some of this concern is directed towards housing-related debt, especially 
recently in the subprime area, but much concern aims also at consumer credit, in the recent past 
decades particularly at credit card debt. Certainly, communications media pronouncements about 
consumer credit growth have generally been dismal (see Durkin and Jonasson, 2002). It is 


‘See, for example, front-page articles in the Wall Street Journal for June 17, 1964, January 29, 1970, March 26, 1973, June 28, 
1977, December 2, 1985, and February 2, 1987, for some older expressions of concern. More recently, see August 2008 ••• 

January 2009 series “The Debt Trap” in th e New York Tim^ . 
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difficult to estimate how influential such statements have been, if at all, but even the casual 
empiricism of asking one’s neighbors for their views of the domestic credit picture reveals the 
widespread notion that consumers’ credit use has grown too fast for too long. 

One possible cause for consumer credit growth is the hypothesis of consumer profligacy 
and some sort of inexorable desire to live beyond one’s means. Other possible explanations for 
credit growth range from statistical artifacts associated with how the data are collected to 
changing population demographics and generally greater macro-economic stability after the 
Great Depression and World War II that have produced a greater willingness to accept risks 
sometimes associated with increased leverage to support larger portfolios of productive assets. 

There is also the possibility that leverage, or more properly the asset accumulation that 
greater leverage assists, is a luxury good where an income elasticity greater than unity might 
reasonably be expected. There is no reason why debt measures should remain the same as 
income rises. Credit, or at least large purchases like housing, large durable goods including 
vehicles and appliances, home modernization, college educations, and major hobby items often 
associated with credit use are mainly luxury goods. As such, they are precisely the kinds of 
purchases that might be expected as income rises. Under these circumstances, then credit use 
would also reasonably be expected to rise as income rises. This paper does not explicitly attempt 
to model the behavioral foundations of such a possibility, but presents an empirical approach to 
exploring correlates of postwar credit growth and explaining the trends empirically. 

FIGURE 1 HERE PLEASE 

Figure 1 shows annual percentage growth rates for consumer and mortgage credit 1946 - 
2006. It is immediately apparent that credit growth has not been steady: annual growth rates have 
fluctuated substantially over the business cycles. More interesting is how the cyclical episodes 
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have been relatively similar, excluding the unprecedented and unduplicated upheavals associated 
with the aftermath of the Great Depression of the 1930s and the period of consumer credit 
restrictions during World War 11. Annual growth of consumer credit outstanding peaked in each 
of the other cyclical episodes of the post World War II period at roughly a 1 5- 1 9 percent growth 
rate for a short period in each upswing. The all time postwar highs occurred in the earliest post 
World War II period when consumer credit was responding to the end of wartime controls during 
the 1 940s. The postwar annual growth rate in mortgage credit has been somewhat less sharp in 
its cyclical fluctuations in the postwar period, reaching a peak growth rate of 16-17 percent in the 
early 1950s and again in the 1970s. There has not been a recent sharp increase in the growth 
rates in either series. Although the relatively consistent pattern does not provide a forecast, it is 
an indication that the growth of consumer and mortgage credit in recent decades is not 
anomalous or startling in percentage terms. Consumer and mortgage credit outstanding grew 
rapidly in recent cyclical upswings, but they always have done so in upswings. The question is 
what economic conditions and variables are associated with consumer and mortgage credit 
growth. 

Enthoven and Hunter Studies 

Relatively few econometric studies have examined the long term growth of consumer 
credit, ’ Two of the most interesting papers were published more than a generation ago by Alain 
Enthoven ( 1 957) and Helen Manning Hunter (1966). There are subsequent studies (many in the 
bibliography), but few are as interesting or insightfiil. 

Enthoven was not attempting to model consumer credit use behavior explicitly, but he 
designed a dynamic model based on cross section evidence of consumers’ credit use to explain 

^Fof discussion of consumer credit growth and especially its cyclicality, see Prell (1973), Luckett and August (1985), and 
Johnson (200.5). There is fiirther discus.sion of relevant studies at greater length in Durkin, Elliehausen, Staten, and Zywicki 
(2010), Chapter 2. 
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the rapid growth of consumer credit and the rise of the debt-income ratio after World War 11 that 
caused so much concern in the mid 1950s. He assumed the future economy would be 
characterized by increasing aggregate income due both to increasing population and rising 
household income. If consumer credit use were chiefly among younger families as the cross 
section evidence suggested, then credit outstanding would increase as the population increased. 
Enthoven postulated a dynamic growth model to demonstrate the implications of these basic 
assumptions. The solution to his first-order differential equation showed that the debt-to-income 
ratio would approach a long run asymptotic stable limit from below, dependent upon (1) the ratio 
of the growth of consumer credit relative to income and (2) the growth rate of income itself. 

Using the debt and income growth experience for 1945-1956 as the basis of his 
parameters, Enthoven derived the conclusion that the long term expectation for the ratio of 
consumer installment credit to income was approximately 19 percent. Since this asymptotic ratio 
was higher than the aggregate installment credit to income ratio at the time (it was between 9 and 
10 percent in 1954-1956), he concluded that the ratio could continue to rise for some time, 
despite contemporary concern over credit growth. 

FIGURE 2 HERE PLEASE 

Despite the simplicity of Enthoven’s growth model, it is useful. His prediction has been 
quite consistent with experience. Although consumer credit growth has been intensely cyclical 
over the past five decades, and his model is based on a simple (non cyclical) growth path, the 
aggregate consumer credit to income ratio (the only available consumer credit measure today) 
appears to have approached an asymptotic limit of 20-25 percent (see Figure 2), only a bit above 
Enthoven’s 1957 projection, based only on installment credit. Data on non installment credit like 
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department store charge cards, which were more important 50 years ago, were available 
separately then and might have been included. This would have raised the asymptote somewhat. 

Consumer credit outstanding has never exceeded the prediction of his model by very 
much, and still does not (Figure 2). The ratio of consumer credit outstanding to income 
converged with the path of the level predicted by a rolling Enthoven model (using moving 
averages for each of the necessary parameters) by the early 1970s, and the two ratios have 
tracked one another remarkably closely since that time. An “adjusted” actual consumer credit 
ratio to income, the third line in Figure 2, assumes that 15 percent of aggregate revolving 
consumer credit arises in the official statistics from “convenience use” of credit cards, that is, 
balances that some consumers will pay in full upon receipt of the bill. This series hypothetically 
eliminates non installment credit from consumer credit and tracks the reconstructed Enthoven 
limit even more closely than the trend constructed using the official statistics. At year-end 2006, 
consumer credit outstanding relative to income exceeded the limit predicted by the rolling 1 957 
model by less than three percentage points, despite decades of contentions that consumer credit 
has grown “too fast.” Relative to income, the series adjusted to remove some “convenience 
credit” exceeded the rolling Enthoven model by only about one percentage point (Figure 2, 
dotted line). Again, as with annual percentage change in consumer credit illustrated above, it 
does not appear that there is anything in the Enthoven perspective of consumer credit trends 
which suggests that credit experience until 2006 was in any way anomalous. 

About a decade after Enthoven’s contribution, Helen Manning Hunter (1966) developed a 
behavioral model of the long term growth of consumer credit based upon her interpretation of 
relationships revealed in consumer surveys of credit use. Her goal was to employ existing 
evidence of individuals’ credit use to develop hypotheses explaining the high growth of 
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aggregate consumer credit relative to disposable income over the years 1910-1 962. This is the 
same issue explored by Enthoven, although he focused on the postwar period, and he did not try 
to develop or to estimate the parameters of a behavioral equation. 

Based upon the findings of earlier cross section studies by Lansing, Maynes, and Kreinin 
(1957) and Miner (1960), Hunter hypothesized that liquid asset holdings, income, change in 
income, and life cycle stage of individual consumers were the most relevant variables to explain 
credit growth. She estimated an equation where various measures of consumer credit outstanding 
or extended were a function of population, average income, and liquid assets. 

Hunter’s parameter estimates probably do not exhibit long run stability to the 2l” century 
because they depended so much on the depression years of the 1 930s and the immediate postwar 
years, 1 946 through the 1950s. She excluded war years 1917-1919 and 1 942- 1 945 as probably 
abnormal. However, Hunter’s analysis of the relevant underlying variables remains useful. Credit 
use is related to population and income growth, as Enthoven suggested, and possibly to liquid 
asset changes, even if income elasticity of credit growth does not appear to be as high as Hunter 
found, now that the effects of the depression of the 1930s and wartime credit restrictions of the 
1940s and early 1950s are more distant. Re-estimation of an updated Hunter type equation may 
have explanatory power over the longer postwar period. Both Enthoven and Hunter demonstrate 
an important role for income growth in explaining consumer credit growth (income elasticity). 

Enthoven’s and Hunter’s results, as well as the dramatic changes in US financial markets, 
products, institutions, wealth, and population since their publication, make this a particularly 
interesting time to explore whether consumer and mortgage credit have recently increased 
relative to other economic factors. As indicated, the media continue to portray credit usage as 
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being out of control whenever business cycles and economic conditions appear to deteriorate. 
Much of the time there is no distinction between short term and long term trends. 

III. DATA AND TRENDS 

Data 

Over the long term, both real consumer credit excluding mortgage credit and real 
consumer credit probably have been influenced by a wide range of factors that can be classified 
eitlier as macroeconomic influences or consumer factors (Table 2). Most of the variables in the 
table potentially reflect both supply and demand influences, as necessary for a truly long run 
analysis.*' Data for most of these variables are available in the Federal Reserve Flow of Funds 
Accounts; these extensive time series permit a long-run perspective on some of the questions that 
Enthoven, Hunter, and others have considered. These data allow a truly long run analysis that 
spans numerous business cycles and recessions, periods of considerable economic growth, 
several war periods, housing bubbles, and credit crunches. The Flow of Funds data are updated 
and revised regularly so that definitions are as consistent as possible over time and trends can be 
identified that may not be evident from other sources or over shorter periods. 

TABLE 2 HERE PLEASE 

Regression Models 

To examine consumer and mortgage credit growth in a multivariate framework, linear 
and log-linear regression models are estimated for 1 946 - 2006 to test influences of variables 
that Hunter explored. The log-linear models are easier to interpret and make more sense for a 
lengthy time series because the coefficients are directly observable long run elasticities. To 
estimate elasticities for the linear models, the slopes must be evaluated at a particular point in 

■’ll! an interesting paper, Gross and Souleles (2002) found an influentiaJ role for supply changes in the form of credit line 
increases and interest rate changes in their micro study of credit card credit, but tiiey did not have information on consumer 
demand influences and the study concerned only a short segment, af^iroximately one year, of one business cycle episode. 
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time, such as the mean of the time series, which provides elasticity at approximately the 
midpoint between 1946 and 2006. The midpoints in these time series (approximately 1976) are 
not of particular interest or significance, relative to the whole credit time series. 

For many consumers, levels of consumer and mortgage credit may be jointly determined. 
This is tested by estimating two-stage as well as ordinary least squares models. Consumer credit 
is expected to be influenced by mortgage credit levels, but the reverse is not so likely. After 
obtaining a new mortgage, purchasers may pursue additional consumer credit to settle into the 
abode, to maintain it, and to satisfy the desires associated with home ownership. After increasing 
consumer credit significantly, however, it is not so likely that a borrower will be able to obtain 
new mortgage credit, unless a prospective borrower has significant other assets. 

The substantive hypothesis for this approach and the foundation for the dynamic credit 
models is that consumer and mortgage credit each grow with real disposable income and that 
there may be other important explanatory factors for each. The factors may or may not be the 
same for consumer and mortgage credit. Preliminary tests show that mortgage credit levels 
influence consumer credit but not vice versa. Consequently, two stage least squares is applied to 
estimate growth elasticities for consumer credit but not for mortgage credit. The classical auto- 
regressive transformations are employed to remove autocorrelation. 

Tests show that the log linear models also have higher coefficients of determination, and 
so the linear models are eliminated from further consideration. The results for these log linear 
models are presented in Appendix Tables A.i - A.4. 

Results show that the consumer credit income elasticity is 0.97 and mortgage credit 
income elasticity is 0.54 for 1946 - 2006 (Table 3), taking other economic factors into account. 
In other words, neither suggests long term explosive credit growth relative to income, after 
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taking account of other factors, despite the cyclicality of credit growth that sometimes produces 
rapid growth for a period of time. Other significant explanatory variables include long term 
interest rates - represented by the corporate AAA bond rate (CORPAAA), total consumer assets 
in real terms (TACPI), and unemployment. As expected, higher real incomes, lower long term 
interest rates (costs of funds), and greater levels of consumer assets explain larger amounts of 
mortgage credit outstanding using this approach. Consumer credit outstanding is not a significant 
explanatory factor for mortgage credit, but, as expected, mortgage credit is significant in 
explaining consumer credit growth, the reason for using two stage least squares for the consumer 
credit equation. The percentage of variation of the dependent variable that is explained by the 
models is .99 for each model with AR(1) and AR(2) corrections.’^ 

TABLE 3 HERE PLEASE 

The equations are also estimated including a series of binary variables representing the 
individual business cycles of post World War II to examine any anomalous cyclic episodes. 

Table 4 defines binary variables to allow testing for effects of business cycles on consumer and 
mortgage credit models. 

TABLE 4 HERE PLEASE 

For the dependent variable log(real mortgage loans), none of the intercept or slope binary 
variables has a statistically significant coefficient. Table 5 provides consumer credit tog linear 
models that include the binary variables defined in Table 4. Except for 1 990-2000, the 
coefficients of binary intercept and slope variables (IV9000 and IV9000*RDPl, respectively) are 


'A variety of additional explanatory variables from Table 2 were tested to examine possible as.sociations with real consumer 
and mortgage credit levels (Tables A.3 and A. 4). None of consumer wealth, financial assets, debt, or liquid assets variables 
improve the model over the specifications in Table 3. Structural variables test whether or not it was a war year, whether or not the 
1986 tax revisions had an impact on mortgage or consumer credit outstanding, the effects of levels of consumer confidence, 
represented by the University of Michigan survey, and whether or not it was a recession year. The only significant factor over the 
long period was whether the economy was in a recession year, and when this consideration was included, the significance of the 
coefficient of real assets deteriorates relative to other specifications. 
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not statistically significant, and then only for consumer credit. For this period, the income 
elasticity of consumer credit growth is 1.6141 (.9997 +.6144). Much of the growth in consumer 
credit during this period is due to growth in the use of credit cards. Johnson (2005) studied this 
period in more detail and concludes that declines in credit card interest rates in a competitive 
environment, greater availability of credit cards to riskier borrowers during these years, and 
growing use of credit cards for transactions purposes (as opposed to credit use) led to increased 
card credit in the official statistics. These explanations fall well short of runaway consumer 
profligacy. Because wealth effects are also a possibility, asset and wealth levels and the 
University of Michigan Consumer Sentiment Index are included in the specification. Total assets 
proved statistically significant at the .05 level in the mortgage credit but not in the consumer 
credit equation.’’ 


TABLE 5 HERE PLEASE 

Although these results provide income elasticities for consumer and mortgage credit, they 
do not reveal whether the individual credit time series are stationary (with no unit root) or 
whether the two credit measures are cointegrated. These issues are explored, along with dynamic 
models, in the following section. 


IV. DYNAMIC MODELS 

To explore more fully, long tenn growth of consumer and mortgage credit, separately and 
jointly, vector autoregressive models are developed below. Vector autoregressive estimators with 
error correction (VAREC) provide dynamic long term economic models and credit impact 


series of events from 1978 to the early 1980s eliminated rate ceilings (usury ceilings) from credit cards (Supreme Court 
case Marquette National Bank of Minneapolis vs. First of Omaha Service Corp., 439 U.S. 299), mortgage credit (Monetary 
Control Act, 12 U.S.C. 226), and some other kinds of credit in some places (various state actions). These actions enabled lenders 
to continue to offer credit products when interest rates rose, and over time they contributed to making credit markets more 
competitive overall. During the years after these events, interest rates generally fell, however, and the impact of growing 
competition likely was gradual. In any event, changes during these years would be accounted for in the equations by the TAX86 
variable, which equals 1 for these years and 0 otherwise. Likewise, technological change in credit management during these years 
due to advances in statistical credit scoring metliodologies that also likely enhanced competitive conditions would be accounted 
for by the same variable. 
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multipliers. The VAREC models are formulated from the log-linear OLS and two stage 
regression models in Table 3. VAREC models allow tests of joint long-term growth of consumer 
and mortgage credit. The process requires tests for unit roots, cointegration, and VAREC 
parameter estimates. 

Tests for Unit Roots and Cointegration 

Figure 1 shows that real consumer credit excluding mortgage credit (RCC = CC/CPI) and 
real mortgage credit outstanding (RMC = MC/CPI) have both grown extensively since 1946. 

This evidence suggests two hypotheses for dynamic analysis: 

H 1 : RCC and RMC are non-stationary with one unit root, or integrated of order one, I{ 1 ) 

H2: RCC and RMC are cointegrated. 

Testing HI requires an Augmented Dickey - Fuller (ADF) test. The existence of one unit 
root is confirmed for each series. 

Letting Z represent RCC and then RMC, HI is tested applying two models: 

4 = Po + P4-1 +PiA4-i +P 2 AZi .2 + et (1) 

Equation (1) allows the ADF test for a unit root in RCC and RMC, where the null and alternative 
hypotheses are Ho: p = 1 and Ha: P < 1 . Replacing RCC and RMC by ARCC and ARMC, 
respectively, for Z in equation (1), allows testing for a second unit root with the same model. 

The ADF test provides t-statistics for equation (1), -2.62 for RCC and -1.63 for RMC, 
both of which are above the 5 percent critical value of -2.91. The null hypothesis cannot be 
rejected and the conclusion is that each series has a unit root. For the first differences of RCC 
and RMC, the t-statistics are -4.23 for ARCC and -3.25 for ARMC, which are below -2,91 , so the 
hypothesis of a second unit root is rejected. Removing either the second lag term or the constant 
from equation (1), produces similar results and the same conclusion. 
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Since both series are 1(1), whether they are cointegrated is determined using Johansen’s 
test (Johansen, 1991). Of the various cases allowed in this testing regime, the most appropriate 
assumption appears to be “Series that have means and linear trends, but the cointegrating 
equation has only an intercept,” that is, case 3 of the five possibilities for the Johansen test. The 
results (developed using EVIEWS 5) are summarized in Table 6. There is a single cointegrating 
relationship between the consumer credit and mortgage credit series 

T able 6. Johansen Cointegration Tests 


Hypothesized cointegrations 5% 

(logRCC & logRMC)* Trace statistic critical value probability 

none 20.2629 15.49 0.0088 

at most 1 0.4348 3.84 0.5097 

Cointegration equations: one at 5% 

* linear deterministic trend 


Autoregressive Models and Impact Multipliers 

A vector autoregressive model with an error correction term (VAREC) accommodates 
the cointegration (Engle and Granger, 1987). This model takes the general form 

ImicJ U, UJ ' IJij v«. 

The error correction term is: 

EC^ —RCCj 

The model may include exogenous variables, X. Several models are estimated, including the 
exogenous variables listed in Table 2 and each set of binary variables listed in Table 4, to reflect 
the nine business cycles since World War II. Binary variables are tested to see if the intercept 
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and the effect of log(RDPI) are different for each business cycle. No binary variable is tested for 
1 946 -- 1 952 because this period is reflected in the intercept and slope. 

The most significant .stati.stical evidence includes intercept binary values for 1974-1979 
and 1980-1989 and a slope binary variable for 1974-1979 (Table 7). The t-statistic for the 
cointegration coefficient that includes the.se three binary variables is highly significant, and the 
binary variables are all statistically significant at a meaningful level. Including these three binary 
variables provides the highest R-square and the best fitting model, minimizing the system’s 
Akaike information criterion. The statistical results for alternatives in Table 4 are summarized in 
Table 5 and are substantially inferior to those provided in Table 7. 

TABLE 7 HERE PLEASE 

Including these binary variables in the VAREC models provides results in terms of 
differences with lag intervals for endogenous variables AlogRCC and AlogRMC. Lag intervals 
must be specified for the two endogenous variables to capture the expected autoregressive 
responses within and between the two endogenous variables. 

The following conclusions result from Table 7: 

1 . The logRCC and logRMC series are non-stationary but move together as 
shown by the earlier tests. 

2. AlogRCC does not have an autoregressive relationship at lags 1 and 2. 

3. AlogRMC has a positive autoregressive relationship at lag 1, a negative 
relationship at lag 2, and a significant negative cross correlation with AlogRCC at 
lag 1. 

4. Both variables have significant positive relationships with AlogRDPI and 
significant negative relationships with CORPAAA. 

5. Two binary variables (IV7479, IV8089, and the interaction IV7479’'’ AlogRDPI 
are important for both AlogRCC and AlogRMC. 
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I mpact Multipliers 

The coefficients of Alog(RDPI) in Table 7 are credit impact multipliers. Dynamic short- 

run impact multipliers for real consumer credit and real mortgage credit in response to changes 

in real disposable income can be determined directly from the VAREC model in Table 7. The 

short-run impact multipliers are the coefficients of AlogRDPI, except for 1 974-1979 when the 

multipliers are the sum of the coefficients of AlogRDPI and IV7479* AlogRDPI from the 

VAREC models. The long-run elasticities are “equilibrium” solutions to the models in Table 7. 

The long-run consumer credit multiplier can be determined, assuming 

AlogRCC, = AlogRCC,., =AlogRCC ,.2 and AlogRMC,= AlogRMC,., = AlogRMC,. 2 , 

and determining simultaneous solutions to the equations in Table 7. These results for consumer 

credit are in the upper panel of Table 8. 

Table 8. Consumer Credit Impact Multiplier and Income Elasticity 

1. VAREC results (from Table 7) 

Short-run Long-run 

Impact multiplier Except 1974-1979 1974-1979 Except 1974-1979 1974-1979 

Consumer Credit 0.3785 1.5081 0.2280 1.0902 

2. Elasticity - Impact Multiplier Links 

Impact Inverse 

Elasticity Multiplier Ratio Ratio 

(ARCC/ARDPI)(RDPI/RCC) (ARCC/ARDPI) (RDPl/RCC) (RCC/RDPI) 

Consumer credit 1.01 .23 4.41 .2268 


This panel shows that the long-run consumer credit impact multiplier, outside of the mid 
seventies, is very close to Enthoven’s 1 957 estimate of the limit of the debt-income ratio of 0.2 1 
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for 1946-1950, 0.17 for 1950-1956, 0.21 for 1954-1956, and 0.19 for 1945-1956. The only 
substantial difference is for the mid 1970s, which warrants further investigation. 

The lower panel of Table 8 contrasts two-stage least squares consumer credit elasticity 
for 1 946-2006 (from Table 3) with the long-run consumer credit multiplier from the same period 
derived from the VAREC models with tlie binary variables for 1974-1979 and 1980-1989 (from 
Table 7). There is consistency between the consumer credit elasticity and impact multiplier. The 
credit elasticity is the product of its impact multiplier and the real disposable income - real credit 
ratio or factor (1.01 = .23 x 4.41). The consistency is proved by comparing the inverse of the 
factor or ratio of real credit to real disposable income with aggregate US income data. The Flow 
of Funds Accounts demonstrate the aggregate ratio of these two variables has fluctuated within 
the relatively narrow range of . 1 7 to ,25 for more than 45 years. 

V. FORECASTING 2007 AND 2008 

Expectations and method 

The data (1946-2006) and estimated consumer and mortgage VAREC model (Table 7) 
can be applied to predict the levels of RCC and RMC for 2007 and 2008. (References to RCC 
and RMC in this section are to AlogRCC and AlogRMC.) With the benefit of hindsight, the 
performance of the U.S. economy for these two years suggests that the long-term model, 
estimated from World War II through the economic boom of 2001-2006, should over-predict the 
actual levels of consumer and mortgage credit for 2007 and 2008. Since the economy began 
sliding into recession towards the end of 2007, only slight over-estimates would be expected for 
that year. Likewise, it is not anticipated that the dramatic 2008 recession would be forecast by 
the long-term model, given the factors taken into consideration. 
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Forecasting RCC and RMC for 2007, requires RCC and RMC for 2006 and 2005, 
estimated EC for 2006 using RCC and RMC for 2006, and contemporaneous values for RDPI 
and CORPAAA. Thus 2007 data were used for RDPI and CORPAAA so that the forecasts are 
ex-post rather than ex-ante. Similarly, the forecasts for 2008 employ revised data for 2007 for 
RCC and RMC, estimated EC for 2007, and 2008 data for RDPI and CORPAAA. Forecasted 
2007 values for RCC and RMC could be employed in forecasting 2008, but we prefer to focus 
upon one-step-ahead forecasts. 

Results 

Table 9 shows the forecast errors for 2007 and 2008 for both consumer and mortgage 
credit relative to the actual values available both in December 2007 and December 2009. For 
2007, the forecast RCC and RMC errors from the estimated VAREC model are 1 .39 percent and 
0.49 percent, respectively. The revised 2005 and 2006 values of RCC and RMC and 2007 values 
for RDPI provide very similar forecasts, with slightly smaller error for RCC (0.89 percent) and 
larger error for RMC (1 ,64 percent). The results for 2008 are even more interesting. The worst 
recession since the depression has been identified by the National Bureau of Economic Research 
to have begun in December 2007 and the financial crisis that followed suggest that an effective 
long-run model should not be expected to forecast 2008 credit levels without significant error, 
especially for mortgage credit. The 2008 forecast errors are 6.47 percent for consumer credit and 
11.25 percent for mortgage credit, and somewhat smaller employing the revised 2005-2008 data 
that became available in 2009. 

The 2008 forecast errors would surely be expected to be larger than the 2007 errors. 
According to a December 7, 2009 Federal Reserve press release, within 2008 there was 
considerable credit volatility. Consumer credit peaked in July 2008 at $2.6 trillion and declined 
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for nine consecutive months; forecasts based upon shorter time periods would clearly show a 
different picture. 

Table 9. Forecast Errors for 2007 and 2008 


Actual data available in 2007 Actual data available in 2009 

Alog RCC Alog RMC Alog RCC Alog RMC 

2007 -0.0139 -0,0049 -0.0089 -0.0164 

2008 -0.0647 -0.1125 -0.0626 -0.0942 


VI. CONCLUSIONS 

Enthoven in the 1950s and Hunter in the 1960s, contributed valuable analytical studies on 
long ran trends in consumer credit, but there are relatively few sophisticated studies in this area 
since their work. The media often offer judgments about credit activity and imply that trends and 
circumstances have changed dramatically in recent years. This study provides a time series 
analysis of consumer and mortgage credit trends since World War II and shows that credit 
growth has not changed so dramatically since then. 

A vector autoregressive error correction (VAREC) model provides short-run and long- 
run credit impact multipliers for consumer credit. The VAREC impact multipliers are consistent 
with the two stage least squares elasticities. Except for six years at the end of the seventies, the 
consumer credit impact multiplier of 0.23 estimated here is very close to the credit-income limit 
that Enthoven projected more than 50 years ago. 

One test for the effectiveness of the estimated consumer and mortgage VAREC model is 
to examine whether it performs as expected outside of the estimation period. Forecasted levels 
for RCC and RMC for 2007 and 2008 should and do over-predict the actual levels of consumer 
and mortgage credit for 2007 and 2008. Since the current recession began towards the end of 
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2007, only slight over-estimates are expected and observed for that year. As expected, for 2008 
credit levels are over estimated with significant error. 
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Table 1. Selected Measures of Assets, Debts, and Income of American Consumers, 
Selected Years, 1945-2006 



1945 

1955 

1965 

1975 

1985 

1995 

2005 

2006 




Current Dollars (billions) 



Disposable Personal Income' 

161 

283 

498 

1187 

3109 

5408 

9036 

9523 

Total Assets 

742 

1569 

2868 

5902 

16,572 

32,612 

64,014 

68,920 

Financial assets 

560 

1015 

1954 

3665 

9938 

21,386 

38,886 

42,116 

{deposits 

104 

172 

373 

908 

2506 

3332 

6049 

6870 

Other financial 

456 

843 

1581 

2757 

7432 

1 8,054 

32,837 

35,446 

Total Liabilities 

30 

144 

352 

761 

2360 

5052 

12,220 

13,293 

Home mortgages 

19 

88 

219 

459 

1442 

3325 

8883 

9676 

Consumer credit 

7 

43 

98 

207 

611 

1169 

2327 

2438 

Other liabilities 

4 

13 

35 

95 

307 

558 

1011 

1179 

Net Worth 

711 

1425 

2516 

5142 

14,211 

27,560 

51,795 

53,626 





2006 Dollars (billions) 



Disposable Personal Income* 

1803 

2129 

3187 4448 5825 7153 

9327 

9523 


Total Assets 

8310 

11,803 

18,355 

22,116 

31,049 

43.140 

66,079 

68,920 

Financial assets 

6272 

7635 

12,506 

13,734 

18,619 

28,290 

40,140 

42,116 

Deposits 

1165 

1294 

2387 

3402 

4695 

4408 

6244 

6870 

Other financial 

5107 

6341 

10.118 

10,33! 

13,925 

23,882 

33,896 

35,446 

Total Liabilities 

336 

1083 

2253 

2852 

4422 

6683 

12,614 

13,293 

Home mortgages 

213 

662 

1402 

1720 

2701 

4398 

9170 

9676 

Consumer credit 

78 

323 

627 

776 

1145 

1546 

2402 

2438 

Other liabilities 

45 

98 

218 

356 

575 

738 

1044 

1179 

Net Worth 

7963 

10,719 

16,102 

19,268 

26,626 

36,457 

53,465 

53,626 


Source; Federal Reserve Statistical Release Z1 , “Flow of Funds Accounts of the United States,” various issues. Figures shown are year 
end, not seasonally adjusted. Some lines include assets and debts of nonprofit organizations. 

'Measured as annual rate; figure in 1945 column is for 1946. 
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Table 2. Macro-Economic and Consumer Factors 


Macro-Economic Factors 


Variable 


Definition 


CPf 

DP! 

DPI/CPI 

TBILL6 

CORPAAA 

U 

RECYRS 

WAR 


Consumer Price Index 
Disposable Personal Income 
Real Disposable Income 

Short-term Interest Rates, Measured by the Six-Month Treasury Bill Rate 
Long-term Inters Rates, Measured by the Corporate AAA Rate 
Unemployment Rate 
Recession Years 

War Yeans (Korea, Viet Nam, Iraq) 


Consumer Factors 


Variable 


Definition 


CC/CPI 

MC/CPI 

TA/CPl 

FA/CPI 

WEALTH/CPl 

TAX86 

MICH 

FINAS/CPI 


Real Consutner Credit Outstanding, Excluding Mortgage Credit 
Real Mortgage Credit Outstanding, Excluding Consumer Credit 
Real Consumer Sector Total Assets 
Real Consumer Sector Financial Assets 
Real Consumer Sector Total Wealth 
Represents 1 986 Changes in Tax Laws. Variable = 0 bcforel986; 
and = 1 after 1986 

Annual Index of Consumer Sentiment, Estimated by the University of 
Michigan Survey Research Center, Beginning in 1952 
Real Consumer Sector Total Financial Assets 
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Table 3. Income Elasticities of Mortgage and Consumer Credit Growth 
Log-linear Mortgage Credit Ordinary Least Squares 


Dependent 

Variable 

Intercept 

DPI/CPl 

CORPAAA 

TA/CP! 

R’/F 

MC/CP! 

1.5550 

0.5447 

-0.U44 

0.1384 

.99 


(1.30) 

(5.30)*** (-3.25)** 

(2.05)* 

19256. 

Log-Linear Consumer Credit Two-Stage Least Squares 

Dependent 

Variable 

Intercept 

DPf/CPI 

CORPAAA U 

MC/CPI+ 

R’/F 

CC/CPI 

-1.6510 

0.9728 

-0.1056 -0.1068 

0.5576 

.99 


(-7.i2)*** (9.70)*** (-2.80)** (-3.30)** (4.33)*** 2906. 


All variables are expressed in natural logarithms. 

* Statistically significantly different from 0 at the .05 level 

** Statistically significantly different from 0 at the .01 level 

*** Statistically significantly different from 0 at the .001 level 
+ Estimated values from first stage. 


29 



767 


Table 4. Business Cycle Periods and Binary Variable Definitions 


Date 

Period Characterization 

Intercept Binary 

Slope Binary 

1946-1952 

post WW II 

0 

0 

1953-1959 

Eisenhower years 

IV5359 

IV5359*DPI 

1960-1969 

Kennedy- Johnson years 

IV6069 

1V6069*DP! 

, 1970-1973 

Nixon years 

1V7073 

iV7073*DPl 

1974-1979 

Ford-Carter 

IV7479 

!V7479*DP1 

1980-1989 

Reagan years 

IV8089 

IV8089*DP1 

1990-2000 

Bush I-Clinton 

IV9000 

1V9000*DPI 

2001-2006 

Bush IT 

IV0106 

IV0106*DPI 


Binary variables introduced to models A. 1.1 and A.2.1 for successive business cycle expansions. Each binary 
variable has a value of 1 for the years within the cycle, and 0 otherwise; 1 946- 1 952 are represented by the original 
intercept and slope. 

Table 5. Consumer Credit Log Linear Models With Binary Variables for the 1990s 
dependent variable is log(CC/CPI) 


Intercept 

DPl/CPl 

CORPAAA 

U 

MC/CPI+ 

IV9000 

1V9000 * 
DPI 

R4F 

-1,6618 

(-17.22)“* 

0.9997 

(25.03)** 

-0.115 

(-5.35)** 

-0.1253 

(-4.63)** 

0.5538 

(12.40)** 

-2.2S82 

(-3.98)** 

0.6144 

(3.83)** 

.99 

2909. 

-1,6281 

(-10.22)““ 

0.9839 

(14.05)** 

-0.114 

(-3.91)** 

-0.1319 

(-4.32)** 

0.5794 

(6.98)** 

-0.0724 

(-3.10)* 


.99 

2841. 

-1.627 

(-9.97)*“ 

0.9826 

(13.68)** 

-0.1136 

(-3.84)** 

-0.1312 

(-4.13)** 

0.5801 

(6.78)** 


-0.0195 

(-2,96)* 

.99 

2815. 


All variables arc expressed in natural logarithms. t-statistics in parentheses 
* Statistically significantly different from 0 at the .01 level 
** Statistically significantly different from 0 at the .00 ! level 


+ Estimated values from first stage. 


AR(1) and AR(2) transformations are applied to each model 

For consumer credit, the coefficients of both the intercept (IV9000) and slope (iV9000&DPl) are significantly 
different from zero. The coefficient ofIV9000 is -2.2882 and the coefficient of I V9000*DPI is 0.6144. The intercept 
for the model is -1.6618 throughout 1946-2006; for 1990-2000 it is -4.5438 ( = -1.6618 - 2.2852). The elasticity for 
consumer credit with respect to disposable income is 0.9997 for 1946-2006 except for 1990-2000 when it is 1.6141 
-■ 0.9997 + 0.6144. In the 1990s consumer credit increased considerably faster than disposable income, holding 
other factors constant. The income elasticity for 1946-1989 was close to 1.0, supporting the claim that consumer 
credit that excludes mortgage credit increased at the same rate as disposable income, except for the decade of the 
1 990s. Much of the consumer credit growth in the 1990s was due to increased use of credit cards, as documented by 
Johnson (2005). 
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Table 7. VAREC Model of Credit Growth 


Variable 

AIoffRCC. 

AloeRMC, 

Constant 

-0.8982 (-3.01) 

-0.4617 (-3.02) 

AlogRCCn 

0.1342 (0.85) 

-0.1661 (-2.05) 

AlogRCC , .2 

-0.0649 (-0.46) 

0.0488 (0.67) 

AiogRMC,-, 

-0.3073 (-0.90) 

0.5627 (3.22) 

AiogRMC , -2 

-0.4634 (-1.54) 

-0.3950 (-2.56) 

EC.-, 

-0.1 156 (-3.87) 

-0.0584 (-3.81) 

AlogRDPJ 

0.3785 (3.88) 

0.2063(4.12) 

CORPAAA 

-0.0277 (-4.25) 

-0.0192 (-5.76) 

IV7479 

-3.5449 (-2.96) 

-1.4044 (-2.29) 

IV7479*AlogRDPI 

1.1296(2.96) 

0.4545 (2.32) 

IV8089 

0.0818(2.38) 

0.0690 (3.92) 

R-square 

0.62 

0.79 


Cointegrating relationship: ECt = log(RCC() -3.7073 + 1 .0523 log(RMCt) t - 2.29. 
1V7479 (=1 for 197^1979, 0 otherwise) IV8089 (-1 for 1980-1989, 0 otherwise) 
t-statistics appear in parentheses. 

The logRCC and logRMC series are non-stationary but move together as shown by the 
earlier tests. AlogRCC does not have an autoregressive relationship at lags 1 and 2. 
AiogRMC has a positive autoregressive relationship at lag 1 , a negative relationship at lag 2, 
and a significant negative cross correlation with AlogRCC at lag 1. Both variables have 
significant positive relationships with AIogRDPI and significant negative relationships with 
CORPAAA. Two binary variables {IV7479, 1V8089, and the interaction IV7479*AlogRDPI 
are important for both AlogRCC and AiogRMC. 


31 



Figure 1. Growth Rates in Consumer and Mortgage Credit 



Year 


Figure 2. Enthoven’s Limit 
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Table A.l. Linear Mortgage Credit OLS Models 

Dependent variable is (MC/CPI) 


Model 

Intercept 

DPT/CPI 

CORPAAA 

TA/CPI 

Other 

A.1.1 

1010.007 

(O.OI) 

0.1636 

(1.98)* 

-0.1262 

(-2.28)* 

0.0122 

(2.07)** 


A. 1.2 

288,958.30 

(0.00) 

0.1465 

(1.58) 


0.0164 

(2.72)** 

0.008 TBILL6 
(0.22) 

A. 1.3 

1069.355 

(0.01) 

0.1157 

(1.20) 

-0.1768 

(-3.14)** 


-0.0605 U 
(-1.48) 

A.L4 

-1.3570 

(-0.21) 

0.1566 

(1.84) 

-0.1395 

(-2.44)* 


0.0096 WEAi;ni/CPl 
(1.56) 

A.1.5 

-0,3690 

(-0.06) 

0.1496 

(1.69) 

-0.1659 

(-2.90)** 


-0.0004 FlNAS/CPl 
(-0.25) 

A. 1.6 

-1.4276 

(0.31) 

0.0249 

(0.29) 

-0.1520 

(-3.01)** 


0.2431 LIQASST/CPl 
(3,86)* 

A,1.7 

-1.4240 

(-0.22) 

0.1568 

(1.80) 

-0.1317 

(-2.29)* 

0.0! 14 
(1.85) 

0,0248 WAR 
(0.20) 

A.l. 8 

236,569.8 

(0.00) 

0.1594 

(1.89) 

-0.1252 

(-2.19)* 

0.0119 

(2.04)* 

-0.0301 TAXS6 
(-0.1!) 

A, 1.9 

-0.9750 

(-0.13) 

0.1530 

(1.42) 

-0.1321 

(-2.14)* 

0.0113 

(1-68) 

0.0012 MICH 
(0.18) 

A.l. 10 

-1.5582 

(-0.22) 

0.1333 

(1.53) 

-0.1196 

(-2.05)* 

0.0116 

(1.93) 

-0.0583 RECYRS 
(-0.91) 


t-statistics in parentheses 

* Statistically significantly different from 0 at the .05 level 
** Statistically significantly different from 0 at the .01 level 
*** Statistically significantly difTcrent from 0 at the .001 level 

The R-square for each model is 0.99. AR(1) and AR{2) transformations arc applied to each model. 
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Tabic A.2. IJnear Consumer Credit Two-Stage Least Squares Models 
dependent variable is (CC/CPI) 


Model 

Intercept 

DPl/CP! 

CORPAAA 

U 

MC/CPI 

Other 

A.2.1 

-0.3891 

(-1,22) 

0.2108 

(9.09)*** 

-0.068 

(-2.80)** 

-0.0518 

(-3.04)** 

0.0668 

(3.01)** 


A.2.2 

-0,4532 

(-1,30) 

0.1861 

(7.86)*=** 


-0.0561 

(-2.54)** 

0.0862 

(3.69)*** 

-0.0119TBILL6 

(-0.6!) 

A.2.3 

-0.3507 

(-1,07) 

0.2136 

(8.78)*** 

-0.0697 

(-2.80)** 

-0.0511 

(-2.96)** 

0.0724 

(2.69)** 

-0.0012 TA/CPI 
(-0.40) 

A.2.4 

-0.3271 

(-0.99) 

0.2141 

(8.99)*** 

-0.0702 

(-2.85)** 

-0.0505 

(-2-94)** 

0.0744 

(-2.88)** 

-0.0019 WEALTH/CPl 
(-0.63) 

A.2.5 

-0.3967 

(-1.24) 

0.2117 

(8.96)*** 

-0.0677 

(-2.76)** 

-0.0522 

(-3.03)** 

0.0651 

(2.79)** 

0.0002 FiNAS/CPl 
(0.30) 

A.2,6 

-0.4263 

(-1.22) 

0.1839 

(5.10)*** 

-0.0698 

(-2.86)** 

-0.0537 

(-3.17)** 

0.0650 

(2.79)** 

0.0292 LIQUASST/CPI 
(1.02) 

A.2.7 

-0,4041 

(-1.27) 

0.2122 

(8.96)*** 

-0.0677 

(-2.77)** 

-0.0522 

(-3.03)** 

0.0656 

(2.89)** 

0.0218 WAR 
(0.37) 

A.2.8 

-0,3758 

(-1.18) 

0.2108 

(8.99)*** 

-0.0686 

(-2.74)** 

-0.0518 

(-3,01)** 

0.0663 

(2.91)** 

0.0179 TAX86 
(0.14) 

A.2.g 

0.0413 

(0.10) 

0.2045 

(8.47)*** 

-0.0734 

(-2.96)** 

-0.0690 

(-3.69)*** 

0.0702 

(3.05)** 

-0.0016 MICH 
(0,62) 

A.2.10 

-0.3757 

(-1.19) 

0.2091 

(8.47)*** 

-0.0663 

(-2.57)** 

-0.0509 

(-2.88)** 

0.0683 

(2.91)** 

•0.0066 RECYRS 
(-0.20) 


* Statistically significantly different from 0 at the .05 level 

** Statistically significantly different from 0 at the .01 level 

*** Statistically significantly different from 0 at the ,001 level 

The R-square for each model is 0.99. AR(1) and AR(2) transformations are applied to each model. 


34 



772 


Table A.3. Log-linear Mortage Credit OLS Models 
dependent variable is iog(MC/CPI) 


Model 

Intercept 

DPl/CP! 

CORPAAA 

TA/CPI 

Other 

A,3.1 

1.5550 

0.5447 

-0.1144 

0.1384 



(1,30) 

(5.30)*** 

(-3.25)** 

(2.05)* 


A.3-2 

0.9877 

0.4826 


0.2342 

0.001 1 TBILL6 


(0.72) 

(3.92)*** 


(3.37)*** 

(0,10) 

A.3.3 

3.2682 

0.6914 

-0.1498 


-0.0188 U 


(0.75) 

(4.73)*** 

(-4.50)*** 


(-1.17) 

A.3.4 

1.8219 

0.5653 

-0.1232 


0,0928 WEALTH/CPi 


(1,46) 

(5.49)*** 

(-3.48)*** 


(1.53) 

A.3.5 

2.3750 

0.5970 

-0.1459 


-0.001 i FINAS/CPI 


(1.85) 

(5.80)*** 

(-4.36)*** 


(-0.24) 

A.3.6 

1.5537 

0.5654 

-0.1088 

0-1318 

0.0102 WAR 


(1.20) 

(5.47)*** 

(-3.09)** 

(1.97)* 

(1.23) 

A.3.7 

1.5048 

0.5502 

-0.1171 

0.1386 

0.0074 TAX86 


(1,28) 

(5.26)*** 

(-3.24)** 

(2.04)* 

(0.39) 

A.3.8 

6.2981 

0.5533 

-0.1057 

0.0847 

0.0004 MICH 


(0.23) 

(3.46)*** 

(-3.07)** 

(1.25) 

(1.00) 

A.3.9 

1.8788 

0.5038 

-0.1003 

0.123 

-0.0090 RECYRS 


(1.35) 

00 

q 

(-2.96)** 

(1.91) 

(-2.32)* 


All variables are expressed in natural logarithms, 
t-statistics in parentheses 

* Statistically significantly difTerent from 0 at the .05 level 
** Statistically significantly different from 0 at the .01 level 
**■* Statistically significantly different from 0 at the .001 level 

The R'Square for each model is 0.99. AR(I) and AR(2) transformations are applied to each model. 
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Table A.4. Log-Linear Consumer Credit Two-Stage Least Squares Models 
dependent variable is log(CC/CPI) 


Model 

Intercept 

DPI/CPI 

CORPAAA 

U 

MC/CPI 

Other 

A.4.1 

-L6510 

(-7.12)*** 

0.9728 

(9.70)*** 

-0.1056 

(-2.80)** 

-0.1068 

(-3.30)** 

0.5576 

(4.33)*** 


A.4.2 

-2.4366 

(-5,65)*** 

1.4961 

(9,84)*** 

-0.1694 

(-2.98)** 

-0.0905 

(-3.18)** 

-0.1129 lag 
(-1.33) 


A.4.3 

-2.4220 

(-5.60)*** 

1.2847 

(5.91)*** 


-0.0949 
. (-2.30)* 

0.0231 

(0.18) 

-0.0110TBILL6 

(-0.47) 

A.4.4 

-2.6372 

(-4.61)*** 

1.4829 

(6,23)*** 

-0.1708 

(-2.64)** 

-0.0887 

(-3.07)** 

-0.1248 

(-0.94) 

0.0547 TA/CPl 
(0.39) 

A.4.5 

-2.5439 

(-5.34)*** 

1.5293 

(6.84)*** 

-0.1775 

(-2.89)** 

-0.0879 

(-3.05)** 

-0.1156 

(-0.92) 

0.0036 FINAS/CPI 
(0.34) 

A,4.6 

-2.5233 

(-4.59)*** 

1.5166 

(6.52)*** 

-0.1781 

(-2.78)** 

-0.0879 

(-3.03)** 

-0.1091 

(-0.84) 

0.0044 WEALTH/CPI 
(0.04) 

A.4.7 

-2,5273 

(-5.38)*** 

1.5229 

(6.89)*** 

-0.1757 

(-2.80)** 

-0.0874 

(-3.04)** 

-0.1101 

(-0.89) 

0.0043 WAR 
(0.25) 

A.4.8 

-2.1616 

(-7.53)*** 

1,3315 

(7.56)*** 

-0.1412 

(-2.95)** 

-0.1316 

(-5.61)*** 

-0.0074 

(-0.07) 

-0.0001 MICH 
(-0.21) 

A.4.9 

-2.5260 

(-5.47)*** 

1.5180 

(6.94)*** 

-0.1771 

(-2.88)** 

-0.0884 

(-3.07)** 

-0.1002 

(-0.81) 

-0.0128 TAX86 
(-0.34) 

A, 4.10 

-2,4884 

(-5.24)*** 

1 ,4953 
(6.36)*** 

-0.1707 

(-2.56)** 

0.0860 

(-2.93)** 

-0.0945 

(-0.72) 

-0.003 RECYRS 
(-0.30) 


All variables are expressed in natural logarithms. Levels of consumer credit and mortgage credit may influence 
each other. New home owners may need additional consumer credit to purchase the essentials to settle into the 
abode. Increasing consumer credit will deter mortgage lenders from offering new mortgage credit. Thus, 
consumer credit models should be estimated as two stage least squares models. 

t-statistics in parentheses 

* Statistically significantly different from 0 at the .05 level 
** Statistically significantly different from 0 at the .01 level 
*** Statistically significantly different from 0 at the .001 level 

The R-square for each model is 0.98. AR( 1 ) and AR(2) transformations are applied to 
each model. 
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